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CLEAN AIR ACT: OZONE AND PARTICULATE 
MATTER STANDARDS 


THURSDAY, APRIL 24, 1997 

U.S. Senate, 

Committee on Environment and Public Works, 
Subcommittee on Clean Air, Wetlands, Private 
Property and Nuclear Safety, 

Washington, DC. 

RISK ANALYSIS AND IMPLEMENTATION ISSUES 

The subcommittee met, pursuant to recess, at 9:33 a.m. in room 
406, Senate Dirksen Building, Hon. James M. Inhofe (chairman of 
the subcommittee) presiding. 

Present: Senators Inhofe, Hutchinson, Allard, Sessions, 
Lieberman, and Chafee (ex officio). 

Also present: Senator Baucus. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, 

U.S. SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. The hearing will come to order. 

Today’s subcommittee hearing is the third on the proposed rule 
changes. It’s actually the fourth hearing that we’ve had; one was 
a full committee hearing. 

The first was the science hearing, in which we heard from mem- 
bers of CAS AC, and there are some members from CAS AC here 
today as well as much of the scientific community. 

At the second hearing, Administrator Browner was the Adminis- 
tration’s first witness. The committee then held a field hearing in 
Oklahoma City. In fact, I think we set a record for the longest and 
the best attended field hearing in the history of Oklahoma. Today, 
we turn to risk and implementation issues. This will be followed 
by a hearing this coming Tuesday, April 29, which will focus on the 
impacts of the proposed regulations by EPA. 

I’m troubled by the risk issues surrounding these regulations. 
The risk analysis is necessarily based on the understanding of the 
science issues, but we learned in our science hearing that there is 
great uncertainty on the scientific side. When we add that to the 
uncertainties in the risk assessments, we end up with very dubious 
results. 

We have learned that the EPA greatly overestimated the impacts 
of both ozone and PM and they’ve had to publicly change their fig- 
ures. In addition, we’ve learned that they selectively applied some 
study results, while ignoring others in their calculations. 

(l) 
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For example, the majority of the health benefits for ozone are 
based on one study by Dr. Moolgavkar even though the Agency ig- 
nored the results of that study because it contradicted their posi- 
tion. 

What I find most troubling is that first, the science is unclear 
and incomplete, and then these uncertainties are added to the un- 
certainties of risk calculations. 

The EPA has claimed these results are concrete facts, even 
though other Federal agencies and outside interest groups have 
raised many questions about these proposals. Public policy deci- 
sions must be open and aboveboard. Uncertainty in science, plus 
uncertainty in risk factors does not equal certainty. 

What I hope to gain from the testimony of the first panel today 
is a better understanding of the risk issues. I am pleased that we 
have some divergent viewpoints by members of the panel and hope 
they can shed some light on the risk issue. 

The second panel today will discuss the implementation issues. 
This area has not received the attention it deserves in the public 
debate. While implementation issues will become more important 
as the EPA proceeds, they do need to be discussed before the pro- 
posals are finalized. Because of that, we have invited several mem- 
bers of the EPA’s Advisory Group for Implementation Issues to ap- 
pear here today. 

I’m concerned that the planned implementation for these propos- 
als is not reflected in the projected impacts. The EPA is planning 
to change the method of defining nonattainment areas. The propos- 
als have created two new concepts — areas of violation and areas of 
influence. 

[Indicates chart.] 

Senator Inhofe. If you look over here, we don’t have the entire 
United States; this is a chart I understand that came from the EPA 
and we talk about the very small circle in the middle as being 
those areas that could be out of attainment but it’s very vague on 
what is expected in the other areas. 

This chart represents what the EPA is considering for implemen- 
tation areas. If members have not seen this, I suggest you look 
closely and particularly you, Senator Sessions, because you don’t 
really know what additional problems are going to be there. 

Most people have been under the wrong assumption that these 
proposals would only affect the nonattainment areas defined by the 
EPA. As you can see on the map, from only three nonattainment 
areas, the majority of five States would be affected. While this is 
only a strawman map and as it says on the top, “conceptual only,” 
the concept concerns me. The boundaries themselves could end up 
being larger or smaller. The fact that it’s being considered needs 
to be addressed. 

The people who live in these areas, as well as the mayors, Gov- 
ernors, and even Senators, have had no idea that these regulations 
would apply to them. The importance of this cannot be underesti- 
mated. The people in these communities lost the opportunity to 
comment during the comment period. I suspect that if a lot of peo- 
ple had seen that map prior to the end of the comment period, 
there would have been a lot more comments. 
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I hope this issue as well as other implementation issues will 
come out during our second panel. We have two good panels of wit- 
nesses today and I look forward to your testimony. 

[The prepared statement of Senator Inhofe follows:] 

Prepared Statement of Hon. James M. Inhofe, U.S. Senator from the 
State of Oklahoma 

The hearing will now come to order. 

Today’s hearing is the third subcommittee hearing on the proposed new ozone and 
particulate matter standards and the fourth for the Committee. The first hearing 
focused on the scientific issues. At the second hearing, a full Committee hearing, 
we received testimony from Administrator Browner. The third hearing was a field 
hearing in Oklahoma City where we received testimony from State and local govern- 
ment officials. 

Today we turn to risk and implementation issues. This will be followed by a hear- 
ing this Tuesday which will focus on the impacts of the proposals. 

I am troubled by the risk issues surrounding these regulations. The risk analysis 
is necessarily based on the understanding of the science issues. But we learned in 
our science hearing that there is great uncertainty on the scientific side. When we 
add that to the uncertainties in the risk assessments, we end up with very dubious 
results. 

Since our last hearings, we have learned that the EPA greatly overestimated the 
impacts for both ozone and PM, and they have had to publicly change their figures. 
In addition, we have learned that they selectively applied some study results while 
ignoring others in their calculations. For example, the majority of the health bene- 
fits for ozone are based on one PM study by a Dr. Moogarkar, even though the 
Agency ignored the PM results of that study because it contradicted their position 
on PM. 

What I find most troubling is that first the science is unclear and incomplete and 
that these uncertainties are then added to the uncertainties of risk calculations 
which must result in great uncertainty. But the EPA has postured these results as 
being the concrete facts, even though other Federal agencies have raised as many 
questions about these proposals as outside interest groups. Public policy decisions 
must be open and above board. Uncertainty in science plus uncertainty in risk does 
not equal fact. 

What I hope to accomplish in the first panel today is a better understanding of 
the risk issues. I am pleased that we have some divergent viewpoints on the panel. 
I hope they can shed some light on the risk questions. 

Our second panel today will discuss the implementation issues. This is an area 
that we have so far ignored and is not receiving the attention it deserves in the pub- 
lic debate. While implementation issues will become more important as the EPA 
precedes, they do need to be discussed before the proposals go final. Because of that, 
we have invited several members of the EPA’s advisory group for implementation 
issues to appear here today. 

I am concerned that the planned implementation for these proposals is not re- 
flected in the projected impacts. The EPA is planning to change how nonattainment 
areas are defined. The proposals have created two new concepts, Areas of Violation 
and Areas of Influence. 

This chart, represents what the EPA is considering for implementation areas. If 
members have not seen this, I suggest you look closely. In addition to requiring con- 
trol measures in nonattainment areas, the EPA plans on requiring additional meas- 
ures in these Areas of Influence. Most people have been under the wrong assump- 
tion that these proposals would only effect the nonattainment areas identified by 
the EPA. But as you can see on this map, from only three nonattainment areas, the 
majority of five States would be affected. While this is only a straw man map, and 
as it says on the top, conceptual only; the concept concerns me. The boundaries 
themselves could end up being larger or smaller, the fact that it’s being considered 
needs to be addressed. 

The people who live in these areas, as well as the mayors, Governors, and even 
Senators have had no idea that these regulations would apply to them. The impor- 
tance of this cannot be underestimated. These people and communities lost the op- 
portunity to comment during the public comment period because their counties were 
not identified by the EPA as nonattainment areas. These proposals have been por- 
trayed as only affecting certain areas when, in fact, they will impact the entire Na- 
tion. 
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I hope this issue, as well as other implementation issues will come out during our 
second panel. We have two good panels of witnesses today and I look forward to 
your testimony. 

Senator Inhofe. I will now turn to Senator Hutchinson for any 
opening comments he might want to make. 

OPENING STATEMENT OF HON. TIM HUTCHINSON, 

U.S. SENATOR FROM THE STATE OF ARKANSAS 

Senator Hutchinson. Thank you, Mr. Chairman. 

I want to commend you for your willingness to take on this very 
difficult issue. Too often, I think regulatory agencies are able to im- 
plement new standards and new regulations without any close 
scrutiny or necessarily the kind of focus that should be placed upon 
them. So thank you for leading this and for calling this issue today. 

I’m very happy that we can continue our study of the EPA’s pro- 
posed clean air standards. About 2 months ago, we held the first 
hearing on the proposed standards. In this hearing, I learned very 
important information regarding the scientific basis behind the 
EPA’s proposal. 

It was very clear that the CASAC scientists themselves did not 
agree on the standards proposed and they certainly did not agree 
that everything EPA has done is in accordance with the rec- 
ommendations of CASAC. 

I must admit that in some ways I am amazed that we’re still de- 
bating some of the issues that we are today. Since the science hear- 
ing, it has come out that several Government agencies have op- 
posed these standards with, to my knowledge, no response from 
EPA. I’ve heard from hundreds of constituents, not just industry of- 
ficials but the average citizen, strongly opposed to these new stand- 
ards. 

I’ve seen editorials and articles from papers all over the Nation 
outlining weaknesses in the proposal and opposition to it. All of 
this has gone on in the last 2 months, yet we’ve heard very little 
from EPA. There’s been no good faith effort, in my opinion, on the 
part of EPA to address these very legitimate concerns. 

I find this situation disturbing, especially the lack of response to 
the Government agencies opposing the standard. Instead, we have 
heard Administrator Browner claim that they have the scientific 
basis and justification for the standards. Unfortunately, this 
science is considered in many cases either valid, weak, or con- 
tradictory. 

In Arkansas, the EPA has become one of the most despised agen- 
cies. Perhaps in the month of April with IRS, it might exceed the 
hostility level, but the EPA is viewed as being heavy-handed, often- 
times arrogant and it seems this level of disrespect I think goes be- 
yond the average Arkansan. 

Recently, I found out that some of the comments made by Dr. 
Schwartz in the first hearings were misleading at best. He testified 
that the United States is behind the rest of the world in clean air 
standards. Now we come to find out that is really not the case at 
all and yet Dr. Schwartz testified and led us in that direction — I 
think misled us in that direction. 

It troubles me and I think it should concern every Senator on 
this committee and every Senator in the U.S. Senate. Dr. 
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Schwartz’s studies are the primary studies the EPA has used to set 
the PM standard. Yet, these studies have not yet been made public. 
We are relying, in effect, on unchecked research of someone who 
has not been fully forthcoming to this committee. This concerns me 
greatly. I think Dr. Schwartz should provide us an explanation or 
an expansion on his comments to us. 

In the first hearing, I submitted a question to Mr. McClellan re- 
garding the possibility that under certain circumstances, even if all 
manmade VOCs, volatile organic compounds, were eliminated, 
would it be possible for some regions of the country to find them- 
selves out of attainment and he responded that was the case. 

Basically, under the current Clean Air Act, some areas could do 
everything possible to eliminate manmade VOCs and still be out of 
attainment. The EPA is determined that for these areas NAAQS 
must be regulated. 

What that would basically mean is that the Clean Air Act would 
have to be reopened. I don’t think we desire to do that in order to 
regulate this area. 

Mr. Chairman, in short, there are many unanswered questions 
on these standards and I’m really surprised that there has been no 
attempt on the EPA’s part to really come to the table and discuss 
the issues that have been raised and the concerns that have been 
expressed by this committee. 

I want to thank you for the opportunity to continue the hearings 
and to continue to explore what I think will be a far-reaching im- 
pact upon not only our local and State governments, but upon each 
of our citizens. 

Senator Inhofe. Thank you, Senator Hutchinson. 

I also thank you for attending the field hearing out in Oklahoma. 
Out there, we saw what the people in the field thought. I might 
add at this point, this is not a partisan issue. The second panel we 
had in our Oklahoma field hearing, all of them were Democrats 
and they had very, very strong feelings, as you recall. 

Following the “early bird” rule, we’ll turn now to Senator Ses- 
sions. 

OPENING STATEMENT OF HON. JEFF SESSIONS, U.S. SENATOR 
FROM THE STATE OF ALABAMA 

Senator Sessions. Thank you, Mr. Chairman. 

I’d like to thank you for your work on this important issue. We’re 
moving along very fast and I’m afraid we’re considering adopting 
issues that could have great impact on our communities. 

It was remarkable that I think we had the official representative 
of the National League of Cities speaking strongly in opposition to 
the proposed regulations. 

Senator Inhofe. And the U.S. Conference of Mayors. 

Senator Sessions. And the State Legislatures, from Representa- 
tives, the chairman of the environmental committees, national 
presidents of those organizations, as I recall, were absolutely and 
firmly in opposition to it and had some very disturbing things to 
say about the possibilities that these regulations would impact ad- 
versely their growth and economic vitality. 

Obviously, what we’ve learned is that nations that are strong 
and healthy economically do a better job of cleaning up their envi- 
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ronments. If you’re doing well financially, you can afford to make 
the investment easier than you can if you’re not and the poorer na- 
tions, we can see, just simply are not able to do so. So we need not 
underestimate the damage that can be done if we impose regula- 
tions that don’t improve health commensurate with the economic 
burden that it may place on our people and our industries. 

We should note in a very positive way how much the air has 
been cleaned up in the past 25 years. Measured pollutants have 
been reduced nearly one-third with sulfur dioxide, the main precur- 
sor, to acid rain being reduced by 30 percent and particulate mat- 
ter being reduced 78 percent. 

The standards we have in place now are working and many, 
many communities are continuing to clean up their air. Moving for- 
ward with these changes will affect the lives of many people. We 
need to make sure that we are, in fact, receiving health benefits. 

We want to hear from these panels, but I will say this — it’s im- 
portant to me that the Environmental Protection Agency, when it 
states its position before this committee, that its numbers are veri- 
fiable. 

EPA is suggesting, for example, in their cost-benefit analysis that 
they have done, that implementation of this standard will cost $6 
to $8 billion. I met with the environmental person for TVA. It 
would cost $2 billion alone for TVA to comply with these new 
standards. One of the power companies in the southeast said it 
would probably cost them $4 billion. Other estimates have been 
$60 to $100 billion to meet these standards. 

We need to get better numbers. We need to get better numbers 
about health; we need to get better numbers about costs, and we 
need to make sure that the policy we’re setting today as public offi- 
cials is based on science and health and not on politics or other rea- 
sons. 

Senator Inhofe. Thank you, Senator Sessions. 

Senator Allard. 

OPENING STATEMENT OF HON. WAYNE ALLARD, U.S. SENATOR 
FROM THE STATE OF COLORADO 

Senator Allard. Thank you, Mr. Chairman. 

I want to thank you for continuing to seek to get the scientific 
truth on these issues as chairman of this committee. I commend 
you in your efforts in that regard. 

I do have a full statement for the record, and I will make a few 
brief comments. 

Senator Inhofe. Without objection. 

Senator Allard. We’ve heard from the Environmental Protection 
Agency earlier, specifically from Carol Browner, and I was one 
member of the committee who challenged the scientific basis for 
some of the claims she was making and challenged her to come up 
with some better science. Instead of coming up with better science, 
she just downgraded her figures. 

This is not a political give-and-take situation as much as this 
committee is searching for good, scientific evidence to help us in 
making the right decisions, to ensure the health of the people of 
this country. I’m looking forward to being able to review the record, 
and I commend you for seeking that science. 



7 


The other comment I’d like to make is I think those regulations 
being promoted by the Environmental Protection Agency set up 
local governments, particularly States, to fail because I’m not con- 
vinced they have the technical ability to actually meet the chal- 
lenge that is called for in the rules and regulations. 

Again, we’re getting down to the best available technology and 
the ability of the States to carry forward with that technology and 
good science. 

Those are just some of the brief comments I have. I’m going to 
have to leave early because of this debate — I serve on the Intel- 
ligence Committee. I apologize to the panel members for not being 
here. 

I do have some questions that I’ll ask the committee and my staff 
to submit to those who are testifying. 

Thank you, Mr. Chairman. 

[The prepared statement of Senator Allard follows:] 

Prepared Statement of Hon. Wayne Allard, U.S. Senator from the 
State of Colorado 

Thank you, Mr. Chairman. Today’s hearing is of great interest to me because we 
will focus on the nuts and bolts of the proposed regulations; first whether they will 
actually contribute to better health and second whether they can be implemented 
effectively. Also, this will allow me the opportunity to follow up on questions con- 
cerning the Grand Canyon Visibility Project Commission that I had for Adminis- 
trator Browner in early February. 

First, is the issue of the health benefits that have been projected if these regula- 
tions should be implemented. I believe we have given the EPA every opportunity 
to prove that the benefits they claim will actually occur. Instead of proving their 
original claims they have downgraded them and witnesses today will testify that 
even these revised numbers may not hold up under scrutiny. If the EPA is uncer- 
tain, I think Congress has the obligation to approach their proposal with some skep- 
ticism. 

Second, the implementation of these regulations could very well place too much 
of a burden on States and set them up for failure. My view is that EPA should not 
run out in front of the States’ technical ability to implement Federal regulations. 
Further, testimony that we will hear today indicates to me that the limited tech- 
nical and financial resources of State governments was not considered before these 
rules were proposed. 

Finally, I am still concerned with regional haze issues. I have a series of questions 
on this matter and, should I have the time, I look forward to posing them to Ms. 
Nichols. 

Thank you again, Mr. Chairman. 

Senator Inhofe. Thank you, Senator Allard. I also have a state- 
ment from Senator Boxer that will be placed in the record. 

[The statement of Senator Boxer follows:] 

Prepared Statement of Hon. Barbara Boxer, U.S. Senator from the 
State op California 

Mr. Chairman, I believe that as Senators, we have no greater duty and respon- 
sibility than to protect the health and safety of the American people. 

With this in mind, I would like to make two points today. 

First, I want to say very clearly and strongly that EPA clean air standards must 
continue to be based on science and health concerns. 

The EPA proposal before us is based on the best available science regarding the 
health effects of exposure to ozone and particulate matter. Some argue that we 
should not set a new standard until we have scientific proof of the exact relationship 
between exposures to ozone and particulate matter, and health effects. If we had 
applied that principle in the late 1970’s, we would not be enjoying the benefit of 
our current standards — which have led to, for example, air pollution from carbon 
monoxide being reduced by 28 percent, from sulphur dioxide 41 percent, and from 
lead 98 percent. 
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We must continue medical research to improve our understanding. We clearly 
need more monitoring data on particulate matter. But this should not make us lose 
our focus on the need to continue making progress and further protect the public 
health — especially our children. 

Young children constitute the largest group at high risk from exposure to air pol- 
lutants. They breath 50 percent more air by body weight than the average adult. 
In California alone there are over six million children under the age of 14 and ap- 
proximately ninety percent of them live in areas that fail to meet State and Federal 
standards. 

The second point I want to make, is the importance of taking costs into account 
once the health-based standards are set. Costs should and will play a key role in 
how the standard will be implemented and how long States will have to comply. 

In California, the South Coast Air Quality Management District is responsible for 
cleaning up the L.A. basin, which has the most polluted air in the country. The 
South Coast Air District faces some of the most intractable and complex air pollu- 
tion problems, in an area where nearly every possible source is already regulated. 
Yet the District supports the EPA proposal. Why? Because they believe that more 
stringent standards can be met as long as technology continues to develop, and the 
State is given sufficient time to develop an implementation plan that is cost effec- 
tive. 

Mr. Chairman, I think we need to continue to listen to all sides in this debate 
before we make a final judgment. I am confident that EPA will seriously consider 
each one of the thousands of public comments it has received before making a final 
proposal. 

Lastly, I want to welcome Pat Leyden, the Deputy Executive Officer of the South 
Coast Air Quality Management District who will testify in the second panel. I think 
she makes key points in her testimony about the effectiveness of market-based 
strategies to reduce emissions — in particular the Regional Clean Air Incentives Mar- 
ket (RECLAIM) program. 

I look forward to continued work with Committee members on this important 
issue. 

Thank you. 

Senator Inhofe. We will be moving this right along because I 
think most people are aware that we’re having an executive session 
on the Chemical Weapons Convention today and we want to get up 
there in time for that. 

I’d ask our first panel of witnesses if you’d take your places at 
the table. The way we have divided the panels today is to start 
with experts in the field of risk analysis. The second panel will con- 
sist of persons responsible for implementation of the proposed 
standards should they be issued. 

While you’re coming forward, I’d like to give you an overview of 
how we will proceed during this public hearing. 

We have 12 witnesses today, so what we’re going to try to do is 
your entire statement, as you’ve been told, will be submitted for 
the record, but we will be timing witnesses and we’re asking you 
to stay within the time limit for your opening statement of 5 min- 
utes. These lights will give you the designation as to when you 
should stop. 

Following 5 minutes of comments by each of the witnesses, I will 
then ask any member of the subcommittee if they’d like to ask 
questions. Then we will have a round of questions and answers. 

I think we’re ready to begin, so let me introduce the members of 
the first panel. We have Dr. Kenneth Chilton, Center for the Study 
of American Business, Washington University. I put two kids 
through that university. 

Next is Dr. Alan Krupnick, Resources for the Future; Dr. Thomas 
Star, principal, ENVIRON Incorporated; Ms. Susan Dudley, Econo- 
mists Incorporated; Dr. Carl Shy, Department of Epidemiology, 
School of Public Health, University of North Carolina at Chapel 
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Hill; and Dr. Morton Lippmann, Institute of Environmental Medi- 
cine, New York University. 

With that, we will start with Dr. Kenneth Chilton. 

STATEMENT OF DR. KENNETH W. CHILTON, DIRECTOR, CEN- 
TER FOR THE STUDY OF AMERICAN BUSINESS, WASHING- 
TON UNIVERSITY, ST. LOUIS, MO 

Dr. Chilton. Thank you, Mr. Chairman. 

I’m in your debt for being able to testify today but after hearing 
that you have had two daughters attend Washington University I 
understand that you may well be in our debt as well. 

I’m the director at the Center for the Study of American Busi- 
ness at Washington University in St. Louis. I’ve been researching 
clean air issues for some 15-odd years. The comments I’m making 
this morning, of course, are my own and not necessarily those of 
the Center or of Washington University. 

The scientific evidence on ozone, I believe, is extensive. Ozone 
can cause coughing, wheezing, tightness in the chest, reduced lung 
function, which is reduced volume of air exchanged with each 
breath. These effects are related to both ozone concentrations and 
exercise levels. Healthy people typically experience less than a 5- 
percent loss in lung function, even when exercising vigorously at 
levels that are twice the current standard. 

Doctors don’t consider loss of lung function of 10 percent or less 
a significant health effect. The person would not notice a loss this 
small. 

The primary concern, of course, is for the effects on asthmatics 
and others who are especially sensitive. The EPA staff report esti- 
mates that for each 1 million persons exposed, we can expect just 
1 to 3 more respiratory hospital admissions a day for each 100 ppb 
increase in ozone levels. 

This is actually a very low incidence rate and a very high ele- 
vation in ozone levels. This effect has been translated, as everyone 
here knows, to the expected numbers of added annual asthmatic 
hospital admissions for the New York area. EPA projects that at- 
tainment of the new standard would lower admissions to 300 per 
year. This is just l/10th of 1 percent of the 28,000 yearly asthmatic 
admissions in New York City — a very, very small number. 

On fine particles, the science is not so well developed, as you 
know. The EPA still projects, however, significant reductions in 
premature mortality to result from meeting a new fine particle 
standard. These projections are based not on thousands or even 
hundreds of studies but, in essence, two. 

These reports indicate an association between PM2.5 levels and 
death due to cardiovascular and pulmonary causes together and 
also a link between PM2.5 and death from all causes. It’s curious 
that the link is not between fine particles and death due to res- 
piratory disease or lung cancer alone. Medical science has not yet 
discovered a plausible mechanism to explain how fine particles 
cause any deaths. 

These studies also fail to control for other variables, temperature, 
humidity, or the existence of other air pollutants — that may cause 
the mortality rates to rise and fall with, and thus appear to be 
caused by, fine particle concentrations. 
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The lack of air quality data for PM2.5 is another serious problem. 
EPA Administrator Browner, when she testified here, said that 
there are 51 PM2.5 monitors collecting air quality data at present. 
That contrasts with 972 ozone monitors and 1,737 PM10 monitors. 
EPA had to project PM2.5 concentrations for many cities in order 
to derive its mortality estimates. 

Let me get to the recommendations. EPA is not required to 
tighten the ozone standard or to create a new PM 2.5 standard. For 
ozone there is little evidence that a tighter standard is warranted 
and would be more protective. 

For fine particles, the science is just not adequate to warrant a 
new standard. More could be accomplished for public health by 
staying the course for another 5 years than by disrupting this proc- 
ess with a new set of targets. 

However, the most important issue being raised by these air 
quality standards reviews is, by and large, being ignored, I believe. 
As you’re well aware, the Clean Air Act requires the Environ- 
mental Protection Agency to establish and enforce air quality 
standards that protect public health with an adequate margin of 
safety. That’s the mandate. 

In that process, it proscribes the consideration of economic fac- 
tors. This is a very high-minded objective. It sounds good to say 
that air quality standards are to be set only on the basis of public 
health, but responsible public policy requires balancing incremental 
benefits and incremental costs. Spending more on one activity than 
it brings about in added benefits means that resources aren’t avail- 
able for other beneficial uses. 

Current ozone standards already require expenditures between 
$4 and $28 to produce $1 in health benefit. The tighter standard 
proposed only worsens this unfavorable tradeoff. 

Moreover, the physical responses to ozone can be demonstrated 
at levels produced by natural processes. As a result, the prime di- 
rective of the Clean Air Act has become mission impossible for 
ozone. 

The Clean Air Act Scientific Advisory Committee put it this way. 
“The paradigm of selecting a standard at the lowest observable ef- 
fects level and then providing an adequate margin of safety is no 
longer possible.” I suppose CASAC would call this “paradigm im- 
possible” instead of “mission impossible.” 

In my opinion, EPA should appeal to Congress to reform the 
Clean Air Act. The Act’s fundamental objective needs to be changed 
from this wishful thinking of protecting the public health with an 
adequate margin of safety to protecting the public health against 
unreasonable risk of important adverse health effects. Benefit costs 
analyses should be required, not proscribed, when setting air qual- 
ity standards. 

The American people expect to be protected from air pollution 
that might significantly impair their health. They do not expect, 
however, that the cost of doing so will be all out of proportion to 
the benefits. 

Thank you. 

Senator Inhofe. Thank you, Dr. Chilton. 
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We’ve been joined by the Chairman of the full committee, Sen- 
ator Chafee. Senator Chafee, do you have any comments to make 
before we hear from our next witness? 

OPENING STATEMENT OF HON. JOHN H. CHAFEE, 

U.S. SENATOR FROM THE STATE OF RHODE ISLAND 

Senator Chafee. Mr. Chairman, I don’t want to interrupt. I do 
have a statement which I will ask be put in the record. 

I want to thank you for holding these hearings in your sub- 
committee. 

Unfortunately, I can only stay a short time, but I did want to 
come by and see what’s up and obviously I will have the advantage 
of reading the testimony that’s been submitted. 

Thank you very much. 

[The prepared statement of Senator Chafee follows:] 

Prepared Statement of Hon. John H. Chafee, U.S. Senator from the 
State of Rhode Island 

Mr. Chairman, one of the most troubling aspects of this complicated EPA proposal 
is the mismatch between the public health threat that is presumably posed by fine 
particles and the schedule for actually reducing emissions of this pollutant. 

On the one hand, Administrator Browner has told us that 15,000 Americans are 
killed each year by elevated levels of particulate pollution and tens of thousands 
more are hospitalized. Although many have urged that her decision now scheduled 
for July be postponed so that we could expand the scientific foundation for a new 
standard, EPA speaks of the problem in terms that communicate a public health 
emergency. 

On the other hand, we will learn at this hearing that the first regulations to actu- 
ally reduce fine particulate pollution under the Clean Air Act will not be in place 
until the year 2005 or later. Today, we have few monitoring stations that can meas- 
ure fine particulate pollution. Once the monitors are put in place, we must collect 
data for 3 years to determine which areas violate the new standard. States with 
nonattainment areas are then given 3 more years to write plans to reduce emis- 
sions. And it is only after EPA has approved these plans — a step that frequently 
takes a year or more — that regulations to improve air quality are adopted by the 
States. 

This is a very important hearing because it allows us to explore the apparent dis- 
connect between the rhetoric used to describe the problem and the timeline for act- 
ing on solutions. One lesson that we may take away from this hearing is that we 
do have time to improve our understanding of the health threat posed by this type 
of pollution before we commit vast sums to a new regulatory program. In my view, 
it is very important that we make the best possible use of this window for better 
science. Attaining this new standard for fine particulates everywhere in the Nation 
would take a very substantial effort — perhaps $20 billion per year or more. EPA will 
not be able to follow through on that kind of effort without a substantial public con- 
sensus as to nature of the health threat. That consensus does not exist today. But 
it can be built with more science and public education. 

Senator Inhofe. Thank you very much, Senator Chafee. 

Dr. Thomas Starr. 

STATEMENT OF THOMAS STARR, PRINCIPAL, 
ENVIRON INCORPORATED 

Dr. Starr. Good morning. 

The comments I offer today are drawn principally from two re- 
cent consulting projects in which we conducted a critical examina- 
tion of the scientific evidence for potentially causal associations be- 
tween particulate matter exposure and adverse human health ef- 
fects. 

In the first, undertaken on behalf of the American Petroleum In- 
stitute, three world renowned epidemiologists — Drs. Raymond 
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Greenberg from the Medical University of South Carolina; Jack 
Mandel from the School of Public Health at the University of Min- 
nesota; and Harris Pastides, School of Public Health at the Univer- 
sity of Massachusetts — were brought together as an expert panel to 
independently and objectively assess the quality of the epidemiolog- 
ical evidence for associations between PM exposure and increased 
human morbidity and mortality. 

In the second project undertaken on behalf of Kennecott Corpora- 
tion, an ENVIRON colleague, Dr. Larisa Rudenko and I also evalu- 
ated the case for such associations. 

In addition, we assessed the credibility of the health benefits 
that EPA has projected that would accrue from implementation of 
the proposed new standards for PM. My remarks today briefly 
summarize our findings. I refer you to the full report that I submit- 
ted to the committee for additional details. 

First, let me address the issue of causality, that is, whether the 
effects observed are truly caused by exposure to PM or specifically 
PM2.5 or some other component of air pollution or lifestyle. 

In assessing whether the results from epidemiological studies 
support a causal relationship, criteria developed initially by Sir 
Austin Bradford Hill are often applied. These include the strength, 
consistency, coherence, specificity, and temporality of the reported 
associations. 

Although not explicitly stated, the presumption exists that the 
validity of the association has been established prior to consider- 
ation of these other criteria. What this means is that estimates of 
the association strength have been shown to be free of significant 
biases and not significantly confounded by other variables. 

Our expert panel of epidemiologists and our own independent re- 
view both concluded that the studies of PM and human disease do 
not satisfy these conditions. They have inadequately addressed po- 
tential biases and they have failed to resolve satisfactorily the 
issue of confounding. 

Even if the issue of validity were to be set aside, the health cri- 
teria would still not be met. The reported associations are ex- 
tremely weak; they vacillate between positive and negative based 
on the specific regression model that is used. As additional co-pol- 
lutants are introduced, apparent positive associations with PM at- 
tenuate in magnitude often to nonsignificance. Indeed, based on the 
criteria and strength of association, it’s difficult to imagine a 
weaker case for causality than that posed by the data for particu- 
late matter. 

Furthermore, the results of the studies are not actually as con- 
sistent as they might at first appear. For example, different expo- 
sure measures — mean daily level, maximum daily level, or some 
lagged estimate of TSP, PM 10, PM2.5 — have been linked with dif- 
ferent end points such as respiratory disease, cardiovascular dis- 
eases, or total death. 

Also, temporal relationships between exposure and disease are 
not the same across studies, but with lag times varying from zero 
to several days earlier. 

In addition, a critically important component of coherence, a dose 
response, is at best weakly established only in a few studies. In vir- 
tually all of the epidemiological studies of PM, exposure levels have 
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not been based on personal dosimetry but rather on stationary 
samples located in specific geographic areas. 

Individual subjects were thus assigned communitywide measures 
of exposure rather than individual measures. The lack of personal 
exposure limits the ability to conclude that any individual death or 
disease is linked to air pollution per se. In fact, there is a large 
body of data indicating that community sampler measurements 
rarely provide good estimates of individual exposures. 

Even if a causal association were to exist, these ecological expo- 
sure estimates that have been used would likely misrepresent the 
associations of truth strength. Equally important, the underlying 
dose response relationship may be significantly distorted with 
sharp, thresholdlike curves being smoothed into nearly linear 
shapes by exposure misclassification. 

Another major challenge to the case for causality relates to the 
fact that PM exposure invariably occurs in combination with expo- 
sure to other air pollutants such as ozone, carbon monoxide and 
sulfur dioxide. Because this mixture composition varies according 
to the source, the season, time of day, weather conditions and geo- 
graphic region, and because PM is, itself, a complex and highly 
variable mixture, it has been virtually impossible to disentangle 
the potential adverse effects of PM or a specific fraction like PM2.5 
and those attributable to other confounding copollutants. 

The question of whether the course or fine particulate fractions 
are causally related to human health effects is one of great impor- 
tance. If there is a causal relationship, then identification and es- 
tablishment of a safe and acceptable level of PM will be a decision 
with enormous consequences. 

However, the severe limitations of existing studies prevent a con- 
clusive judgment about causality. EPA’s proposal for new PM 
standards is premature. 

The stated purpose for EPA’s proposed standards is to provide in- 
creased protection against a wide range of PM-related effects. How 
confident can we be that the proposed new standards will lead to 
increased human health protection? The quantitative assessment 
conducted for EPA Abt Associates attempted to quantify the uncer- 
tainty inherent in the estimated health benefits from the new 
standards. 

This assessment is very thorough in its identification of the 
many weaknesses in the underlying data, remarkably frank about 
its necessary reliance on unproven assumptions, and surprisingly 
even-handed in its demonstration of the sensitivity and uncertainty 
analyses that the projected benefits might well be greatly exagger- 
ated. 

Significant limitations of the benefit projections include the fol- 
lowing. The projections have had to assume causation. Future re- 
ductions in specific PM levels need not necessarily result in any 
material health benefits. 

Senator Inhofe. Dr. Starr, you have to wind up here. You’re 
going over your time. I think you may have an opportunity in the 
question time to cover that. 

Dr. Starr. Faced with such great uncertainty in the estimated 
magnitude of potential health benefits, it seems far more reason- 
able to me for EPA to initiate additional data collection and analy- 
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sis activities on the health effects potentially associated with PM 
exposure. 

Implementation of the new standards could well make things 
worse rather than better. 

Senator Inhofe. Thank you, Dr. Starr. 

For those of you who are standing, there are many seats avail- 
able, so feel free to sit down. 

Susan Dudley. 

STATEMENT OF SUSAN E. DUDLEY, VICE PRESIDENT AND DI- 
RECTOR OF ENVIRONMENTAL ANALYSIS, ECONOMISTS IN- 
CORPORATED 

Ms. Dudley. Good morning, I’m Susan Dudley. 

I’m vice president and director of Environmental Analysis at 
Economists Incorporated. I have 20 years experience evaluating 
and developing environmental policy. In my career I’ve worked at 
both the Environmental Protection Agency and the Office of Infor- 
mation and Regulatory Affairs at OMB. 

Today, what I’d like to do is highlight a few key points from an 
analysis I conducted on EPA’s ozone rule for the Regulatory Analy- 
sis Program at the Center for Study of Public Choice at George 
Mason University. 

This is a research and education program dedicated to advancing 
knowledge of regulations and their impact. It produces careful and 
independent analyses of agency rulemaking proposals from the per- 
spective of the public interest. I would like, if I could, to put a copy 
of our comments in the record of these proceedings. 

Senator Inhofe. Yes, without objection. 

Ms. Dudley. These comments, as well as the program’s com- 
ments on the particulate matter rule, are also available on Econo- 
mists Incorporated’s web site. 

Today, I’d like to highlight three major points regarding the risk 
assessment underlying EPA’s proposed ozone standard. 

First, there is little scientific basis for the selection of the level 
of the standard. EPA recognizes that the selection of .08 ppm was 
a policy decision rather than a scientific decision. EPA’s Science 
Panel did not find this level to be significantly more protective of 
public health than the current level of the standard. Moreover, 
most members of the panel who expressed an opinion preferred a 
level less stringent than that which EPA has proposed. 

Second, EPA’s risk analysis suggests that the health and welfare 
benefits of this proposal will be small. The general population 
would not notice the difference in air quality as a result of the pro- 
posed standard and that’s because, as Ken Chilton has said, the ef- 
fects of ozone appear to be reversible and largely without symp- 
toms for the majority of the population. 

Even for the population with the greatest risk, those with pre- 
existing respiratory conditions, EPA expects the impact of the pro- 
posed change to be small. For example, with full implementation 
of the rule, which EPA does not expect for at least a decade, prob- 
ably many, many decades, EPA predicts a .6-percent decrease in 
hospital admissions for asthmatics. Furthermore, evidence from 
animal studies suggests that long-term exposure to ozone does not 
affect lung function. 
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Our third point is that the proposal may actually harm public 
health and welfare. The rule is based on risks to asthmatics, yet 
ozone is certainly not a determining factor in asthma. Asthma has 
been increasing over the last decade, especially among poor urban 
children, yet ozone has been declining steadily over the same pe- 
riod. 

NIH recently conducted a study that found the leading cause of 
asthma by far was proteins from cockroach droppings and car- 
casses, not air quality. Thus, this rule is raising false hopes and 
would divert scarce resources from more effective solutions to the 
very real problem of asthma. 

What’s more, the proposed standard would increase health and 
welfare risks from ultraviolet radiation, yet this was not considered 
in developing the proposal. Ground level ozone has the same bene- 
ficial screening effects on ultraviolet radiation as stratospheric 
ozone. 

Based on EPA analysis used to support earlier rulemakings on 
stratospheric ozone, it appears that the proposed standard could in- 
crease the incidence of cataracts, skin cancers and melanoma fa- 
talities. These negative effects appear to outweigh the positive 
health effects that EPA has attributed to the rule. 

Using EPA’s data assumptions and model results, I quantified 
and valued the health effects from the increased penetration of ul- 
traviolet radiation attributable to this rule. My analysis suggests 
that attainment of the proposed standard would actually increase 
health risks by over $280 million a year. That is net of the benefits 
that EPA attributes to the rule. 

When the costs of the proposal are considered, the negative im- 
pact on public health is even larger. A growing literature linking 
income and mortality suggests that the cost of this proposal would, 
by lowering incomes alone, induce more fatalities. That’s something 
that I think Senator Sessions addressed in his opening remarks. 

In fact, if as recent studies suggest, poverty is a more important 
risk factor than air quality for asthma, the rule may well increase 
the very disease it is targeted at improving. 

Thank you. I’d be happy to answer questions. 

Senator Inhofe. Thank you, Ms. Dudley. 

Dr. Carl Shy. 

STATEMENT OF DR. CARL M. SHY, DEPARTMENT OF EPIDEMI- 
OLOGY, SCHOOL OF PUBLIC HEALTH, UNIVERSITY OF 

NORTH CAROLINA AT CHAPEL HILL 

Dr. Shy. Thank you, Senator Inhofe. 

I was very pleased to see that I was placed on the right side of 
this table from the point of view of the audience. I think we’re also 
on the right side of the argument as far as public health is con- 
cerned. 

I’m a physician and an epidemiologist. I’ve been involved in air 
pollution research for 30 years. I started my career with the Envi- 
ronmental Protection Agency and then moved to the University of 
North Carolina some 25 years ago. 

I was recently a member of the panel on Particulate Matter of 
EPA’s Clean Air Science Advisory Committee and I’m here to sup- 
port the proposal to establish a new standard for fine particulates. 
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I agree with EPA’s proposal that the PM 2.5 standard be estab- 
lished at a concentration of 15 pg per cubic meter annual average. 
I think there are three compelling reasons for EPA to establish an 
air quality standard for PM 2.5 as proposed. 

The first reason is that I see and I think CASAC has also seen 
that there’s ample evidence for a causal relationship between popu- 
lation exposure to fine particles and effects on mortality and mor- 
bidity in the population. There is ample evidence for excess mortal- 
ity, for excess hospital admissions, for excess respiratory symptoms 
in adults and children and for decreases in lung function in chil- 
dren associated with currently experienced levels of particulate air 
pollution. 

The second reason is that given this causal relationship, the 
health burden of exposure to particulates in the United States 
today consists of thousands of excess deaths, hospital admissions, 
and respiratory disease episodes. 

These excesses can be addressed by a concerted program to lower 
the concentration of ambient air particulates. This program will 
bring a major health benefit for a majority of the U.S. population. 

The third reason I think there is compelling reasons to support 
EPA’s proposed standard is that the Clean Air Act requires the Ad- 
ministrator of EPA to establish a national ambient air quality 
standard that avoids unacceptable risks and protects public health 
with a margin of safety. 

The risks that I’ve mentioned of thousands of deaths and hos- 
pital admissions I think are unacceptable and I think everyone 
would agree on that. 

The proposed PM2.5 standard that EPA has really provides only 
a minimal acceptable margin of safety against the mortality and 
morbidity risks that we have observed. We’ve seen excess mortality 
and morbidity when PM2.5 concentrations are no more than 10 per- 
cent above the proposed EPA standard of 15 mg per cubic meter. 

So even though the proposed standard may not actually be ade- 
quate, I think it will at least move our country in the right direc- 
tion of greatly minimizing the currently unacceptable health bur- 
den. 

The rationale for saying that there is a causal relationship I 
think was very well spelled out in the air quality criteria document 
of EPA to which CASAC agreed and the members of CASAC in- 
cluded epidemiologists who had a great deal of experience in the 
health effects of air pollution, including Frank Speizer, Jonathan 
Samet, Mort Lippmann, my colleague here, and myself. 

I think that in contrast to the other persons mentioned earlier 
who did not agree with causality, the persons who have had a great 
deal of experience in epidemiologic studies of air pollution have 
agreed that there is a causal relationship established between par- 
ticulate exposures and excess mortality and morbidity. 

Thank you, Senator Inhofe. 

Senator Inhofe. Thank you, Dr. Shy. 

We’ve been joined by Senator Lieberman and I’d like to ask if he, 
at this time, in introducing his daughter, would like to make any 
statement? 

Senator Lieberman. Thank you, Mr. Chairman. You anticipated 
my most significant announcement which is to express my pride in 
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having my daughter, Hanna Rachel, with me. Would you stand 
briefly? Thank you. 

[Applause.] 

Senator Lieberman. Undoubtedly, a future Senator from the 
State of Connecticut. I won’t say yet which party because you 
know how children are. 

Senator Inhofe. I’ll work on her. 

[Laughter.] 

Senator Lieberman. I apologize for being late. I don’t want to in- 
terrupt the flow of the hearing and when it’s time for questions, I’ll 
be glad to join in. 

Thank you. 

Senator Inhofe. Thank you, Senator. 

We’ll now hear from Dr. Morton Lippmann who I think has be- 
come a regular around here. 

STATEMENT OF DR. MORTON LIPPMANN, INSTITUTE OF 
ENVIRONMENTAL MEDICINE, NEW YORK UNIVERSITY 

Dr. Lippmann. Not my own choice, but I am responsive to the 
will of the Congress. 

Dr. Shy, with whom I served with on the CASAC PM Panel, has 
clearly covered the high points of the necessity for a fine particle 
standard. I was asked today to talk about the ozone issue and the 
risk assessment for ozone. 

In the case of ozone, we understand some of the mechanisms 
very well and we have a huge body of clinical data which estab- 
lishes some reversible but potentially important effects. So the 
problem there is the significance of small changes in lung function 
has been questioned as a basis for tighter control. 

I point out in my testimony that the field studies of ozone re- 
sponses in people engaged in natural activities outdoors that I pio- 
neered in my own laboratory document clearly that the chamber 
responses are a minimum response, and that for whatever reason, 
we can’t fully explain, per unit of ozone people in natural settings 
have greater functional responses and that establishes a baseline 
but not the full risk associated with the acute responses. 

In our most recent paper published in February, we looked at 
asthmatic children and found physician-prescribed medication, as 
well as functional changes that would have to be considered ad- 
verse for this population. 

There has been a lot of attention to the hospital admission stud- 
ies and certainly ozone is not considered a causal factor but many 
people have asthma and it does aggravate it. I call your attention 
to page 5 of my prepared remarks which show the pyramid of re- 
sponses associated with ozone from a wealth of environmental and 
epidemiologic data. 

The EPA only took hospital admissions for asthma into account. 
There are equal numbers of nonasthma respiratory admissions. 
There is mortality and there’s been a flood of new peer review data 
since the document was prepared, at least eight papers I’ve col- 
lected, that show greater associations with mortality and ozone, 
plus the hundreds of thousands of restricted activity days and asth- 
ma attacks which are documented in that chart. So I think the 
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Agency did not fully explain the serious health effects associated 
with ozone. 

The pyramid also shows the coherence of responses. This is the 
progression of increased numbers with decreasing seriousness that 
one would expect if something real is happening. 

There are some very important effects that are poorly understood 
which are not covered in the document, primarily because of the 
absence of data. The evidence clearly indicates that the lungs age 
more rapidly, that they become stiffen We are probably talking 
about reduced longevity, although that is speculative at this time. 
That’s a margin of safety consideration which the Administrator is 
obligated, by law, to consider in dealing with evidence primarily 
only on the acute effects. 

I think it’s important to reiterate that with all its limitations, 
this criteria document, the staff paper for ozone, are by far, in my 
opinion, the best that EPA has ever produced. They’re more inter- 
pretative, they take all the evidence into consideration in a better 
way, and I can speak for experience since I’ve sat on every PM and 
ozone panel since 1980 that EPA has gone through. 

In the end, there are uncertainties and if we’re going to be more 
efficient in addressing the ozone issue, we need to engage in re- 
search based on the questions that have become better focused and 
sharpened through this review cycle. 

I won’t reiterate my previous written testimony responses to your 
earlier questions and so forth about the level of research that’s 
needed, but ozone and particles are strongly interrelated and I note 
in my testimony this time that there will be benefits from control- 
ling ozone that go beyond the effects of ozone alone. 

When ozone is formed, fine particles are formed. The presence of 
the oxidants in that mixture oxidizes SO 2 and N0 2 to form more 
fine particles. So by controlling ozone, we would be substantially 
reducing the presence and impact of the fine particles which Dr. 
Shy has been talking about. So some of those benefits EPA did not 
claim I think are legitimate claims for the reduction of ozone. 

I thank you. 

Senator Inhofe. Thank you, Dr. Lippmann. 

Dr. Alan Krupnick. 

STATEMENT OF ALAN KRUPNICK, SENIOR FELLOW, 
RESOURCES FOR THE FUTURE 

Dr. Krupnick. Thank you for inviting me to the hearing. 

I wanted to mention first that I was in the first Clinton adminis- 
tration on the Council of Economic Advisors and I chair EPA’s Sub- 
committee on Ozone, PM and Regional Haze Implementation Pro- 
grams but these comments are entirely my own. 

First, I wanted to applaud the Republicans for their openminded- 
ness in inviting me here because I have somewhat of a mixed mes- 
sage. 

On PM, I favor a fine particle standard, but one less stringent 
than the Administrator has proposed. On ozone, I favor changing 
to an 8-hour standard but set at a level of stringency no more 
stringent than the current standard. 

I wanted to address my remarks to just a few points that have 
been in the debate, both in the EPW and in the press. 
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The first is junk science as applied to PM. Of course there are 
major uncertainties with respect to the epidemiology, the toxi- 
cological mechanism and so on but nevertheless, I think the sci- 
entific record supporting a fine particle standard is actually more 
than adequate judging from the perspective of the information un- 
derlying previous NAAQS rulemaking efforts which, in my view, 
are pretty laughable compared to the amounts of information we 
have here. 

I think the Administrator is being prudent in issuing a fine par- 
ticle standard and as to those who would wait until uncertainties 
are resolved, I say the best way to gain a better understanding of 
this pollutant and its consequences is to issue a fine particle stand- 
ard now and that will get the country’s attention. 

EPA needs to be mindful of the possibility of going in the wrong 
direction and needs to have a process that triggers speedy reopen- 
ing of the NAAQS process and the SIPs to reverse direction if it 
looks like that is the way to go. 

The second issue is science versus policy judgment. Adminis- 
trator Browner came before you cloaked in science as a justification 
for the standards but as the CASAC said, science doesn’t lead to 
a bright line for either ozone or PM. There are no thresholds. 

I feel for the Administrator that the Clean Air Act is not really 
giving her criteria for making a judgment, so she has to use her 
own. With respect to ozone, I think they are making the wrong 
judgment, the ozone effects seem to be very small of a tighter 
standard, the costs are likely to be huge, and their risk assessment 
is highly flawed. 

In terms of backyard barbecues, industries use this analogy to 
dramatize the potential for invasive controls on everyday living and 
I have to agree with the analogy. In fact, one way or another, emis- 
sions coming from consumer sector activity will need to be con- 
trolled. Driving is going to be more expensive, inspection and main- 
tenance programs are likely to have to go into new nonattainment 
areas. These are the areas where there are large emissions and 
they have to be addressed. 

We’ve heard from EPA that the cost estimates for industries are 
usually higher than they turn out to be, the industries’ own esti- 
mates, but using EPA’s own estimates, you find the cost of going 
partway to meeting the ozone standard will be $2.6 billion and 
partway to the fine particle standard will be $6 billion. This is only 
a little of the way down the path. 

Chicago, EPA finds, only can get 14 percent of the reductions it 
needs in trying to meet the new standard. The Northeast, for PM, 
only can get 16 percent of their reductions. There might be innova- 
tion and economic incentives that will hold down costs, but we’re 
looking at much larger costs than EPA has written about. 

I wanted to agree with Susan Dudley on UVB risks. EPA refuses 
to look at these and they are a major issue. 

On the benefits of fine particles, we’ve heard that these are large 
dollar benefits based on valuing reduced mortality risks. 

From the work that I’ve done, I find this is based on a body 
count approach to risk assessment. It doesn’t recognize that most 
of the effects are to older people with compromised health, really 
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affecting the life expectancy of older people and by a very tiny 
amount. 

Using values that older people provide for increasing their life 
expectancy a tiny amount, as well as those from younger people 
who provide this information from reducing their future life 
expectancies, has the potential to dramatically lower these benefits. 

Finally, I’ve got to come back to Congress to say I think you 
should really fix the outdated criteria in the Clean Air Act for set- 
ting standards. Require that the Administrator consider benefits 
and costs of her actions, but of course consider this along with 
other criteria such as public health protection and equity and eth- 
ics. 

If we’re going to appropriately allocate our resources, we simply 
have to have the Administrator considering the social benefits of 
her actions. 

Senator Inhofe. Thank you, Mr. Krupnick. 

We’re going to proceed now and we’re going to try to adhere to 
the same confinements that we’ve imposed upon you. 

Ms. Dudley, in your testimony you raised the issue of negative 
health effect and that was also referred to by Mr. Krupnick. You 
based your information on EPA data. You said they did not con- 
sider this in the proposal. Is that true? 

Ms. Dudley. Yes, that’s true. 

Senator Inhofe. So the agency didn’t factor these health costs 
into their benefit calculations? 

Ms. Dudley. That’s right. There’s a paragraph in the RIA that 
says they expect the UV-B effects will be small. 

Senator Inhofe. It’s my understanding that the EPA was briefed 
on the health costs by the Department of Energy and I have the 
statement from the Department of Energy which I do want to sub- 
mit to the record at this point because this actually makes com- 
ments on things far more serious than just UV radiation. They talk 
about HIV patients, skin cancers, cataracts and many other things 
there also. 

While we talked about decreasing ozone and the benefits, we 
didn’t talk about the liabilities that go with that? 

Ms. Dudley. Exactly. 

Senator Inhofe. Mr. Starr, I’d like to focus on one statement you 
made in your testimony which I addressed in my opening state- 
ment which leads to my main concern with the risk analysis for 
PM and that’s the uncertainty with the science leading to uncer- 
tainty with the risk. 

You said “Although there is not a proven causal relationship be- 
tween the health effects and PM, the EPA had to assume a causa- 
tion in order to calculate the expected benefits.” How does this as- 
sumption throw off the benefits projections? 

Dr. Starr. Senator, I think the important issue there is there is 
a certain probability that a causal relationship does not exist and 
if it does not exist, then implementation of standards may have, in 
fact, zero benefit. 

Also important is to consider that those benefits were calculated 
with essentially a straight line type relationship between exposure 
level and response. Ironically, because most of the days of the year 
are characterized by low or moderate levels of particulate matter, 
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the projected benefits arise primarily from those days and not the 
days with high level exposure to particulate matter. 

That is the area where the relationship, if there is one, is most 
uncertain. We do not know if there is an association and particu- 
larly — specifically we do not know what the nature of it is at these 
relatively low and moderate levels of PM. 

Senator Inhofe. Dr. Chilton, in your testimony you stated, “The 
upper bound benefit estimate of $1.5 billion in EPA’s analysis for 
ozone results from the assumption that the proposed standard 
would save lives and that this claim is unsubstantiated.” I think 
that’s very significant. I’d like to ask you to elaborate on that. 

Dr. Chilton. That’s where I guess Dr. Lippmann and I would 
disagree. I don’t think any of the studies he’s talking about that 
try to show premature mortality relate to the kind of exposure lev- 
els that we’re experiencing in this country. Nowhere else in the dis- 
cussion is EPA talking about mortality effects of ozone except in 
the regulatory impact analysis. Then, to estimate the high end of 
the benefits, they take into account mortality effects. It’s inconsist- 
ent, if nothing else. 

Senator Inhofe. Would you say that fine particles don’t cause 
deaths? 

Dr. Chilton. This is ozone we’re referring to here, I believe. No, 
with fine particles, I just say the case is out on their effects. The 
science isn’t sufficient enough to warrant setting a standard at this 
time. I don’t share Dr. Krupnick’s optimism that if we launch into 
this brave new world that it will all come out in the end. I’m afraid 
we’ll do a lot and it may not have any effect whatsoever, but it will 
be costly. 

Senator Inhofe. Do you want to respond to that? 

Dr. Krupnick. Just a little. It’s not all that brave. We already 
are controlling sulfur dioxide which would reduce sulfate levels 
which is counted as a fine particle. As Dr. Lippmann said, we are 
already reducing nitrogen dioxides which also convert to fine par- 
ticles. 

One issue I’d want to take up with Dr. Lippmann and mention 
to the committee is if we did not go further on ozone, we would not 
have to go as hard after volatile organic compounds, VOCs, as we 
would do if we tighten the ozone standard. I think that would save 
the country a lot of money for very little health risk. 

Senator Inhofe. In attempting to stay within my own time limi- 
tations, I’m going to jump to Dr. Shy. In your testimony, you state 
a proposed standard of 15 pg per cubic meter for PM provides “a 
minimal acceptable margin of safety.” I would ask you how many 
other members of CASAC shared your view that 15 was minimally 
acceptable? 

Dr. Shy. It’s difficult to tell because quite a few of the members 
of CASAC didn’t express a numerical number. 

Senator Inhofe. How many expressed it? It’s my understanding 
there were only two and those are the only two who are here today 
who agreed with that figure. 

Dr. Shy. Yes. One thing you have to realize is that many of the 
members of CASAC were not health risk experts or epidemiolo- 
gists. 
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Senator Inhofe. So of the 21 scientists, just the two of you had 
expertise in this area and were able to properly analyze this and 
come to this conclusion? 

Dr. Shy. I wouldn’t say we were able to properly analyze, I’d say 
we’ve had in-depth knowledge of the quantitative levels of health 
effects and exposure that many other members of CASAC did not. 

Senator Inhofe. And the other 19 did not? 

Dr. Shy. Right. 

Senator Inhofe. Senator Lieberman. 

Senator Lieberman. Thank you, Mr. Chairman. 

This gets to what for me is at the heart of what is happening 
here. As you know, Mr. Chairman, I’ve generally supported the 
proposed standards, although I’m still learning and have some 
questions that I want to have answered on the understanding that 
the basic two-tier system that was established in the Clean Air Act 
is a sensible one which is that first, we have the obligation to try 
to reach a judgment, or the Administrator does, as to what the 
health consequences to people are of polluted air, and then, in the 
implementation phase, the system allows for the practical consider- 
ations, including costs. 

For instance, in Fairfield County, CT, the prevailing air quality 
standard, the comity was given 17 years to come into compliance 
because of the difficulty of doing that. That, to me, represented a 
combination, to the best science can provide us, of the health 
standard and then allowing factors of practicality and cost benefit 
to be fed into on the second tier. 

I regret that I will not be able to listen to the testimony of most 
of you but I’ve gone over the written testimony submitted that we 
had before. Although obviously it’s hard for those of us who are 
nonscientists to appreciate this, there are many occasions when sci- 
entists don’t quite agree on where truth is. I don’t know that I’d 
say there is artistry in science, but it’s not always a question of two 
and two equalling four. 

Perhaps I should start with a broad question for any of you who 
would care to answer it, particularly those who are critics of these 
air quality standards as they’ve been proposed. Is your criticism 
that the science is bad or is your criticism that cost benefit doesn’t 
justify the standards? 

If it’s the latter, then my conclusion is that in the implementa- 
tion phase, we’ll take care of that, but if you disagree with that, 
I’d be interested in hearing why. Dr. Chilton. 

Dr. Chilton. I would like to comment on that. I do have a fun- 
damental problem with the two-tiered approach. Absolutely, we 
need good scientific information, but I do not understand why we 
have proscribed having economic information. The strength of the 
economy has something to do with public health. It also has some- 
thing to do with a lot of things that Americans value, as well as 
they value being protected from air pollutants. 

I once suggested in an op-ed that we can create an Association 
for Compassionate Economists. It sounds like an oxymoron, but 
economists are some of the few people looking at the issue and say- 
ing that we need to look at benefits and costs. We need to make 
sure that benefits outweigh costs. Incremental spending on one pro- 
gram must provide more benefits than cost, otherwise we’re wast- 
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ing resources. Those wasted resources even could be health-related 
resources. 

Senator Lieberman. But why do that at the same level? In other 
words, it’s hard to do it with an operation but maybe if you went 
to your doctor and he gave you his best guidance about a condition 
you had and let’s assume for a moment it’s not life-threatening, 
and told you how much it would cost over your coverage, wouldn’t 
you first want to know what the threat to your health is and then 
afterward decide whether you can afford to fix it? 

Maybe a less frightening analogy is some repair to your house 
which somebody who should know is telling you what you ought to 
do, but then you’re going to decide as we do all the time whether 
you can afford it at that given moment or not. At least you want 
the first stage to be as close to the fact regarding risk as somebody 
can give it to you. 

Dr. Chilton. The problem is, though, that at the end of the first 
stage, we’ve already made the decision. You’re already going to 
incur costs. It’s just a question of whether you’re going to incur less 
cost because you do things a little more intelligently. You’ve al- 
ready made the decision. 

I often use the example of buying a car. Would you want to buy 
a Mercedes or a Chevrolet if all you cared about was quality? Well, 
you’d decide on the Mercedes. Then you can shop for friendly loan 
arrangements to try to reduce the payments for that Mercedes. If 
you looked at both quality and cost, you would have probably said, 
“My budget won’t afford a Mercedes, and I’m going to go with the 
Chevrolet.” 

Senator Lieberman. For me, that’s essentially different because 
there is no particular risk whether you’re buying a Chevrolet or a 
Mercedes, but there is the home improvement fellow who tells you 
your roof is about to fall in or if the doctor tells you that you’ve 
got a health problem and the question is how do you begin to treat 
it, do you do the more expensive or the less expensive. Ms. Dudley. 

Ms. Dudley. I don’t want to take up all your time but I looked 
only at the ozone rule and I think the rule is actually increasing 
health risks. 

Senator Lieberman. Because of the connection to the ultraviolet 
radiation? 

Ms. Dudley. The ultraviolet radiation and also the notion that 
if asthma is our concern, there are so many other ways we can ad- 
dress asthma and make people with asthma have better lives that 
are better than this rule. 

Senator Lieberman. Without telling kids they’ve got to go inside? 

Ms. Dudley. Right. I think more research on what is causing 
asthma is going to help a lot more children than this rule. 

Senator Lieberman. I was puzzled by that business about the ul- 
traviolet radiation. Forgive me, I’m giving an extreme rendering of 
it but it almost sounds like the more ground level ozone we have, 
the better it’s going to be for us because it’s going to protect us 
from ultraviolet radiation. That can’t be what you’re asking be- 
cause we know at some level people get sick from ground level 
ozone. 

My lay reaction to what you said is that you were mixing apples 
and oranges here, that 95 percent of the atmosphere is ozone and 
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way up 30 miles above our heads. The ground level ozone is only 
about 3 to 5 percent of the total and that’s what we’re focused on 
here. 

Ms. Dudley. That’s true. It’s a real tradeoff though. These are 
real health risks, these cataracts, skin cancers, and deaths. 

Senator Lieberman. Sure. 

Ms. Dudley. They are just as real as the health risks from 
ozone. Some might even say more real. All I’m saying is that a pol- 
icymaker needs to have that information. 

Senator Lieberman. This is my last question because the red 
light is on but aren’t we taking care. Presumably we continue to 
implement the CFC prohibitions. Aren’t we taking care of the strat- 
ospheric ozone level in a way that doesn’t require more ground 
level ozone to protect us from UV radiation? 

Ms. Dudley. I guess that’s a decision that policymakers should 
make, but it shouldn’t be hidden. It should be explicitly addressed 
because it is a very real tradeoff. 

Senator Lieberman. Thanks, Mr. Chairman. I’m sorry I went 
over. 

Senator Inhofe. Senator Hutchinson. 

Senator Hutchinson. Thank you, Mr. Chairman. 

Ms. Dudley said, I think at one point in her testimony, that it 
would take at least a decade for implementation of these. In the 
hearing we had with Carol Browner, I outlined a time line which 
I think wasn’t unreasonable in implementing the PM standard. Re- 
cently at a meeting with EPA, it was suggested that monitoring 
should begin as early as January 1998. 

Since EPA clearly didn’t have the money to establish the mon- 
itoring outposts that would be necessary, the question was asked, 
where will the money come from to buy the new monitors? I think 
there are 51 on PM, 51 monitors nationwide, so where do we get 
the money to do that? 

EPA’s answer was that it was expected that States have already 
begun to budget money to purchase monitors in preparation of the 
implementation to standard. So yesterday, we talked with the Ar- 
kansas Department of Pollution Control and Ecology to see if EPA’s 
assertion was correct in Arkansas. Has Arkansas begun to budget 
money to purchase monitors? The response was about what I ex- 
pected. They laughed. 

In Arkansas, they budget every 2 years. We just finished the 
budget cycle about a week ago. The next budget process will not 
begin until 1998, will not be finalized until March 1999. No new 
money would be available until at least July 1999. 

I don’t know what the other State budget processes are like but 
I suspect they are similar which means the money available to pur- 
chase these monitors for a regulation that is not even being pro- 
mulgated is a long ways from being there. So at least in Arkansas, 
monitoring probably could not be possible until sometime in the 
year 2000 at the earliest. 

If you assume a 3-year monitoring period, a year of technical 
analysis, State implementation plan proposals, et cetera, we’re 
looking at the actual control of particulates sometime well into the 
next century, maybe even as late as 2006, 9 years away or a dec- 
ade, is about what Ms. Dudley said. 
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Dr. Krupnick, you may be right, it may be worth going ahead 
and doing this to get the country’s attention, but I think surely 
there is a better way. 

My question is given the conflicting scientific evidence that we 
have, and I think Dr. Lippmann said there are uncertainties, at 
least in the ozone area, wouldn’t it be just as productive to do the 
research on the issue for a few years to determine the best route 
to take on regulating PM and really get an answer to that ques- 
tion? 

Dr. Lippmann, it’s my understanding at a recent House hearing 
on the standards, you testified that if given a choice between imple- 
menting the PM standards now or waiting 5 years and getting $50 
million a year for research on particulate matter, you’d rather have 
the money for research and that makes sense to me. It would seem 
to me that would be the best use of very limited resources. 

Dr. Lippmann. No, that is not correct. I don’t think you’ll find it 
in the record. There was a hypothetical question by one member 
that stated, couldn’t some of the same objectives be obtained by 
targeting, monitoring and research money as implementing the 
standard. 

In the particular context of the question asked, I said, much of 
the objective could be achieved, but I do not endorse delaying the 
standard. I think without the standard, we won’t have the monitor- 
ing data. 

Monitoring data is useful for legal enforcement and in the initial 
case, as you suggest, for finding out whether enforcement will be 
needed, but in this field where we’re looking at population re- 
sponses, and for PM, that’s what is driving it, human responses 
based on comparison of health responses to ambient levels. Only 
the existence of the standard will get that monitoring network in. 

I think I’d like to respond to what you just said in terms of the 
dollars. I participated in the CASAC Panel on the design of the 
monitoring system. EPA was very concerned about the cost of the 
system and I think they went a little too far in making it inexpen- 
sive. 

I think it might be better to invest a little more in monitoring 
and get more frequent and better data, so the monitoring equip- 
ment is not expensive. Arkansas or any other State does not need 
a separate budget. The budget of the agency which is now monitor- 
ing will not be greatly stretched by buying a few of these monitors. 
That’s a false issue. 

Arkansas and the other States may have no choice, if monitoring 
is required, they’re going to have to do it and they are going to 
have to find a few thousand dollars to buy a monitor. That’s not 
an issue. 

We may, in fact, not enforce these rules until the next century 
but if we don’t start now, we’ll never start. 

Senator Hutchinson. Except that we may be imposing the 
wrong rules and not have the research. 

Dr. Lippmann. Clearly that is not the case now. 

Senator Hutchinson. I know that is your opinion but we heard 
lots of testimony over the preceding hearings that there is a lot of 
conflicting opinion and clearly, it is a policy decision that is being 
made. It may be the case that our biases are imposing our policy 
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view on this, but it’s not just science. There certainly is a differing 
opinion among the scientists who have testified. 

Mr. Starr, you said in your opinion, there would be zero benefit 
with the new standards. Ms. Dudley, you said — and this was kind 
of startling — your assertion that in fact the new standards would 
negatively impact health risks. I guess that’s the UV. I think Mr. 
Krupnick said in fact he didn’t think EPA adequately addressed 
those concerns. 

Dr. Shy, what is the answer to that? Wiry has that issue not 
been dealt with, the possible negative health risks that could be 
the result of these standards? 

Dr. Shy. I think many of them are claiming that ground level 
ozone is somehow going to protect us against ultraviolet light. It is 
really stratospheric ozone that is important, not ground level ozone. 
That point was made by Senator Lieberman. 

Senator Hutchinson. Indeed, he did. Ms. Dudley, could you re- 
spond to that? 

Ms. Dudley. EPA’s analysis, if you look into it, indicates that it 
is total column ozone that matters, and ground level and strato- 
spheric ozone both have the same impact on total column ozone. 

Senator Hutchinson. I know my time is up but Mr. Krupnick 
would you comment on this line? 

Dr. Krupnick. I have to agree there. Although there is only 3 
percent of the total ozone column which is low level, these ozone 
benefits that we’re talking about from tightening the standard are 
so small that they can be overwhelmed or maybe nearly over- 
whelmed by the small increment. 

Senator Hutchinson. Thank you, Mr. Chairman. 

Senator Inhofe. Thank you, Senator Hutchinson. 

We’re a little bit ahead of schedule so while we’re not going to 
have a second round, I want to ask if any of the members remain- 
ing would like to ask one additional question. We can do it and try 
to keep it down to about 2Vz minutes. 

Before you came in, Senator Lieberman, we talked about what 
was going on over there and why we had to make sure to stay on 
schedule, so we can get back to our meeting. 

Dr. Krupnick, you support the PM proposal except you would 
apply cost factors and set the standard higher at 20 micrograms, 
is that correct? 

Dr. Krupnick. That’s right. 

Senator Inhofe. You agree that we don’t completely understand 
the mechanisms or which of the particles is the culprit, correct? 

Dr. Krupnick. Right. I say this this way just because to me the 
epidemiological literature on PM does tell a compelling story, a co- 
herent story. There are lots of uncertainties, but again, as I said 
in my testimony, if you go back to when the ozone standard was 
set in 1977 or 1978, a handful of studies, incredibly primitive tech- 
niques, very little information, total policy call on the Administra- 
tion’s part. 

Senator Inhofe. OK, but I guess what I’m trying to get at also 
is you’d said Congress should bind the EPA in the event the evi- 
dence came along, they could fast track some legislation. If that 
should happen, would that reopen the Clean Air Act? 
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Dr. Krupnick. I think there could be agreements made with EPA 
to develop a fast track process. You’d have to ask your lawyers 
about that, but there should be some fail safe measures put in so 
that we can reopen the NAAQS process quickly. 

Senator Inhofe. Last, on ozone, you mentioned the importance 
of selecting the appropriate number of exceedances. The EPA has 
chosen three and I recall you were here during our first scientific 
meeting. I remember Dr. Schwartz was saying the standards are 
much more stringent over in Europe. However, we found out in Eu- 
rope, they are not 3, but 10 and that’s in a period of 1 year instead 
of 3 years. Would you comment on how this would affect the U.S. 
standard and how the EPA should determine an appropriate num- 
ber? 

Dr. Krupnick. This sounds like it’s not an important issue, when 
you say three or four or five or six exceedances, but in fact, because 
the distribution of daily readings of ozone is so skewed, just in- 
creasing that number of exceedances from three to five could result 
in 200 fewer counties being in violation. So this is an extremely im- 
portant decision and one the Clean Air Act criteria doesn’t give the 
Administrator really any guidance on. 

Senator Inhofe. That’s the point I’m making on this. 

Senator Lieberman. 

Senator Lieberman. Thanks, Mr. Chairman. I appreciate the op- 
portunity to ask one more question. 

This goes to the basic two-tier system and the standards set in 
the first tier. Dr. Chilton, I didn’t have a chance to hear you but 
I gather you spoke to an issue that I read in a Providence Journal 
article you’d written the lend of last year which was to recommend 
“EPA should shift from the old paradigm of protecting the public 
health with an adequate margin of safety to a new paradigm pro- 
tecting the public against unreasonable risk of important adverse 
health effects.” 

In the context of the scientific uncertainty, it has been my con- 
clusion that we ought to stick with the current standard which is 
protecting the public health with an adequate margin of safety and 
then fit in the practicality, including cost in the second tier. 

I worry in the recommended new standard that you’ve proposed 
that there’s a lot of words there that are not scientific, in other 
words, for instance, unreasonable risk with the emphasis on unrea- 
sonable which is a tough word to define, and not only adverse 
health effects which EPA has been protecting us against with an 
adequate margin of safety, but important adverse health effects 
again, leaving some question about definition. 

Maybe I’d first ask Dr. Lippmann and then ask you to respond, 
based on your own experience on CASAC, how do you respond to 
Dr. Chilton’s proposed change from the adequate margin of safety 
in terms of health to unreasonable risk of important adverse health 
effects and then I’d ask Dr. Chilton to respond? 

Dr. Lippmann. I think Dr. Chilton’s language allows anybody to 
come to any conclusion they want. I think we’ve lived with the 
Clean Air Act language for many years and it has led to very great 
improvements in air quality and improvements in public health as 
a result of the reduction of air pollutants. 
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Senator Lieberman. Am I not correct that EPA sets the stand- 
ards not to protect against all identifiable effects but only against 
those that are adverse? 

Dr. Lippmann. That’s correct and that’s where the ozone effect on 
lung function comes in. It can easily measure small changes in ca- 
pacity but we have trouble interpreting it as being adverse until it 
reaches a certain magnitude. So I think judgment will always be 
necessary, but I think as long as we choose to give great emphasis 
to the public health and look at populations at risk, not extreme 
individuals at risk as the EPA currently has been doing, I think 
the current rules are quite reasonable. 

In fact, in recent examinations of acceptable ozone levels, the 
trend is well below those proposed by EPA. The World Health Or- 
ganization in Europe has just adopted a 60 or .06 ppm rec- 
ommendation for ozone based on 8-hour exposure, not .08. 

In fact, the occupational health limit for workers who are adults 
and healthy enough to work is now .08 for moderate work and .05 
for heavy work. So we’re not talking about extreme degrees of pro- 
tection; we’re talking about only protecting to the level that healthy 
workers are being protected currently. 

Senator Lieberman. Dr. Chilton. 

Dr. Chilton. I’d like to respond to your question. I think we’re 
stuck with the problem of words being ambiguous. I don’t think we 
can define “public health” with no ambiguity. I don’t believe we can 
define “adequate margin of safety” with no ambiguity. 

In point of fact, CASAC has said in its closure letter that the cur- 
rent paradigm is impossible. It will not work because we can find 
effects all the way down to background levels. So there is no ade- 
quate margin of safety possible. 

I don’t know how you ignore that conclusion. I agree with that 
conclusion. I concluded that a long time ago and I was really 
thrilled to see that in print. 

The point of trying to go to an objective that prevents important 
adverse health effects and unnecessary exposures is that it gets 
around a problem that Milton Russell, a former EPA official, once 
described. Dr. Russell said that the Clean Air Act, the way it is 
currently written, protects against the effects of a common cold and 
cancer as if they were both the same and as many resources should 
be spent on the one as should be spent on the other. 

I think that is a fundamental flaw of the Clean Air Act. There 
is no differentiation of what is a significant public health effect. 
The interpretation of “adverse” is set at a very low level. If some 
small group of sensitive individuals are affected, that’s an adverse 
effect. Whether it’s reversible or not doesn’t matter; whether it’s le- 
thal or something that is an acute effect is not taken into account 
either. 

Senator Lieberman. Thank you, Dr. Chilton. I understand your 
position but respectfully, I disagree with it because I’d prefer it to 
err on the side of the adequate margin of safety as opposed to open- 
ing up the doors of unreasonable risk of important adverse health 
effects. It’s been a good exchange. 

Thanks, Mr. Chairman. 

Senator Inhofe. Thank you, Senator. 
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I have one more question for clarification. Senator Hutchinson 
made a comment, Dr. Lippmann, and asked the question about 
going forward with the agency’s PM proposal or in lieu of that, 
spending $50 million a year for 5 years on PM research and was 
implying that your position at that time was you would support 
that. You said that’s not correct. 

I’d asked for the transcript of the meeting and I’ll just read this 
for what it’s worth because I think it is a little bit confusing. 

Representative Barton said, “I think she’s saying we would do 
the measurements, we would appropriate the money to do the 
measurements; we just wouldn’t set a standard. I think that’s what 
she said.” 

Representative Cubin, “Exactly. That’s exactly what I said.” 

Representative Barton, “So would you oppose that?” 

Dr. Lippmann. “No. If in fact the situation were created where 
we were getting this information and the pressure is under the cur- 
rent Act to get the levels further down, we could get away with 
that. I doubt if that’s going to happen.” Is this an inaccurate state- 
ment? 

Dr. Lippmann. I stand by my earlier statement to you. It was a 
hypothetical and it wasn’t inaccurate in the terms of responding to 
a hypothetical, but it’s not my preferred position by any means. 

Senator Inhofe. Then you can have it both ways. 

Dr. Lippmann. If you interpret it that way. 

Senator Inhofe. All right. 

First of all, thank you very much all of you for coming. We ap- 
preciate it. 

I see there are no further questions and we’ll move on now for 
our second panel, the panel on implementation. Our second panel 
consists of, again, Alan Krupnick — we’re going to wear him out — 
Resources for the Future; Mr. Paul Kerkhoven, manager of Envi- 
ronmental Affairs, American Highway Users Alliance; Mr. Ben 
Cooper, senior vice president, Printing Industries of America; Ms. 
Beverly Hartsock, deputy executive director, Texas Natural Re- 
sources Conservation Commission; Ms. Mary Nichols — we know her 
very well — assistant administrator, Office of Clean Air and Radi- 
ation, Environmental Protection Agency; and Ms. Patricia Leyden, 
deputy executive officer, Stationary Source Compliance, South 
Coast Air Quality Management District. Welcome to the panel. 

Let’s start off with Dr. Krupnick, again. 

STATEMENT OF ALAN KRUPNICK, SENIOR FELLOW, 
RESOURCES FOR THE FUTURE— CONTINUED 

Dr. Krupnick. I want to doubly emphasize here that I’m speak- 
ing from a position of experience as the co-chair of EPA’s Federal 
Advisory Committee for Ozone, PM and Regional Haze Implemen- 
tation Programs, but I am speaking for myself, not for what I’ll call 
the FACA. 

My main message to you is that the proposed standards, if they 
become law, are likely to be incredibly expensive to implement and 
our FACA is working toward developing consensus ideas to try to 
reduce those costs. 

The Administrator has clearly endorsed cost effectiveness as a 
major criterion for developing an implementation strategy and I 
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think Congress’ job is to help EPA live up to this goal and remove 
any impediments posed by the Clean Air Act. 

For this testimony, I’m taking it as given that the proposed 
standards are going to become law and now I’m asking, how can 
we cost effectively get there. 

Some background on FACA since I’m going first here. The EPA 
established this now 82-person subcommittee to obtain advice and 
recommendations from a broad group of stakeholders on possible 
new cost effective approaches to attaining the NAAQS and reduc- 
ing the regional haze. We were charged with thinking out of the 
box and out of the Clean Air box as well, if that was appropriate. 

The committee has reached few specific consensus recommenda- 
tions and the subcommittee and associated work groups have been 
working, and also EPA staff, exceedingly hard and are making sig- 
nificant progress in identifying options, discussing the pros and 
cons of many critical issues, and deciding how to decide on which 
options are the best. 

Our subcommittee will continue through 1997 with the goal of 
providing EPA with input and perhaps consensus recommendations 
on issues critical to the development of their implementation strat- 
egy. 

We can’t work miracles, it’s a very large, diverse group. We get 
into a lot of tense arguments and I think the progress has been 
limited so far because the standards issue has not been settled. 
Once that issue is settled, I think negotiations are likely to become 
much more intense. 

There are a number of measures that have come out of our 
FACA that have come up, although they are not agreed upon by 
any means yet, that I thought I’d bring to the attention of the com- 
mittee for reducing the costs of meeting these standards. 

No. 1, that I think does not require congressional action has to 
do with reasonable further progress reform. Serious consideration 
is being given to one, basing measures of progress on effective 
emissions which would account for the effect of a location of a 
source, its stack height and other factors rather than assuming 
that all tons are equal when the States go after emissions reduc- 
tions under RFP. 

No. 2, giving States the flexibility to define RFP that’s appro- 
priate for their particular conditions rather than one-size-fits-all, 
and No. 3, permitting States to take credit in the present for emis- 
sions reductions that would occur in the future, such as through 
land use controls. 

Congress can do several things. The first is to affirm EPA’s inter- 
pretation of the area classification section of Title I. This interpre- 
tation is that a change in the form and/or level of the ozone stand- 
ard would invalidate this section. That affirmation is essential, I 
think, if the highly prescriptive and expensive mandates that are 
in the Act are to be able to be reexamined. 

The second is, I’m afraid to say, to open the Clean Air Act. I 
think the Act significantly restricts EPA’s ability to implement cost 
effective ideas without compromising environmental protection. Let 
me give you a few examples. 

The first is facilitating the creation of a regional NAAQS trading 
program. In the FACA, if there is one thing we’ve agreed on, it’s 
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regional air management partnerships, or RAMPs, that are re- 
gional planning institutions that could help develop a NAAQS trad- 
ing program. My fear is that we need Federal involvement to get 
all the States to play by the same rules. 

We need, I think, to eliminate LAER and BACT requirements, 
the tight technology requirements on new sources if there is a trad- 
ing cap in place. We can’t do that with the current Act. 

Congress should make it clear that episodic use of controls to re- 
duce ozone episodes are creditable toward reasonable further 
progress and for use in attainment demonstrations. 

Although I’m sure Congress is reluctant, it should provide EPA 
with authority to require that States adopt specific cost effective 
policies and measures as part of their SIPs. This should come with 
a quid pro quo that EPA’s requirements pass some sort of cost ef- 
fectiveness test 

Finally, on the Clean Air Act, I think Title II and Title IV need 
to be reopened as well in light of these new standards. Both of 
them can inhibit the use of cost effective approaches to meeting the 
standards. 

For instance, on the SO 2 Allowance Trading Program in Title IV, 
that has been pretty successful, but the cap may need to be tight- 
ened to meet these tighter, fine particle standards. 

My last plea is one that’s already come up which is for Congress 
to increase a target funding for monitoring and make it a line item 
in the EPA budget so it can’t be raided for other uses. 

Thank you. 

Senator Inhofe. Thank you, Dr. Krupnick. 

Ms. Mary Nichols, it’s nice to have you back. 

STATEMENT OF MARY NICHOLS, ASSISTANT ADMINISTRATOR, 

OFFICE OF AIR AND RADIATION, ENVIRONMENTAL PROTEC- 
TION AGENCY 

Ms. Nichols. Thank you, Mr. Chairman. 

I’ll try to summarize my testimony as well. 

I’m delighted to be invited back this time to talk about the imple- 
mentation efforts that are associated with the EPA’s proposed revi- 
sions to the National Ambient Air Quality Standards for Particu- 
late Matter and Ozone. 

The history of the Clean Air Act over the past 26 years is one 
that we can all be proud of, that of working to make progress con- 
tinually and bringing down the levels of air pollution and to do it 
at a time when our country has been growing both in population 
and in our level of domestic/economic activity. 

The Clinton administration views protecting health and the envi- 
ronment as one of its highest priorities and we have prided our- 
selves on protecting the most vulnerable among us, especially chil- 
dren, from the harmful effects of pollution. 

When it comes to the Clean Air Act, we take very seriously the 
responsibility that Congress gave us to set air quality standards 
that will protect public health with an adequate margin of safety, 
recognizing the difficulties in making those decisions based on the 
best science available. 

As you well know, at this point, we have only proposed revisions 
to the standards for these two important pollutants. We are in the 
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process of very seriously considering all the public comments on 
these proposals before making any final decisions. We’ve heard 
from small businesses, industry, State and local governments, 
other Federal agencies, and citizens, including individuals who 
have various forms of lung diseases, doctors, and the public at 
large. 

While we have proposed specific levels for each pollutant, we’ve 
also asked for comment on a wide range of alternative options. We 
do not intend to make a final decision until we’ve carefully consid- 
ered comments on all of those alternative options. 

Throughout the history of the Act, the national standards have 
been established based on an assessment of the science concerning 
the effects of air pollution on public health and welfare. Costs of 
meeting the standards and related impacts have never been consid- 
ered in setting the national ambient air quality standards them- 
selves and this has been true throughout six administrations and 
14 Congresses and has been reviewed by the courts frequently. So 
we have a body of common law, if you will, on this topic. 

In choosing our proposed levels for the ozone and particulate 
matter standards, EPA’s focus has been entirely on health risk, ex- 
posure and damage to the environment. Sensitive populations such 
as children, the elderly and those with asthma deserve to be pro- 
tected from the harmful effects of these pollutants and, I think al- 
most equally importantly, the American public deserves to know 
whether the air in its cities and counties is safe or not. 

That question ought not to be confused with the separate issues 
of how long it may take or how much it may cost to reduce pollu- 
tion to safe levels. However, if we do revise any air quality stand- 
ard, it is both appropriate and indeed necessary to work with 
States, local governments, and all other affected entities to develop 
the most cost effective, common sense strategies and programs pos- 
sible to meet those new standards. 

Under the Clean Air Act, States have the primary responsibility 
and discretion for devising and enforcing implementation plans to 
meet the national standards. We are determined to work with 
States and others to ensure a smooth transition from efforts to im- 
plement the current standards to any efforts that may be needed 
to implement new standards. 

We haven’t waited until the final decision to begin doing just 
that. By 1995, it had become apparent from the emerging body of 
science that we might have to propose revisions to one or both of 
these two standards, ozone and particulate, and that in order to 
fulfill our obligations to develop a regional haze program, new tools 
would be necessary. 

At that time, we determined the best way to meet the goal of de- 
veloping common sense implementation strategies was to bring in 
experts from around the Nation to provide us with their advice and 
insights. As a result, we’ve used the Federal Advisory Committee 
Act to establish a Subcommittee on Ozone, Particulate Matter and 
Regional Haze. 

John Seitz, director of the Office of Air Quality, Planning and 
Standards in my office co-chairs that committee along with Dr. 
Krupnick who is here today. The subcommittee is composed of 
about 75 official representatives from State and local government, 
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industry, small business, environmental groups, and other agen- 
cies. It also includes five separate working groups with additional 
members composed of another 100 or so representatives of these or 
similar organizations. 

The subcommittee and various groups have been meeting regu- 
larly for over 18 months to address strategies for EPA and the 
States to consider in implementing any revised standards. Indeed, 
much of their work will be useful to us even if EPA were to make 
the decision not to implement any revised standards because it’s 
building on the work we’re already doing today. 

The members from the various groups are putting forward posi- 
tion papers with innovative ideas and it’s our belief that many im- 
portant discussions are taking place. Basically, there are five im- 
portant questions this group is considering and I’ll just tick them 
off. 

One is the issue of deadlines. What should the deadlines be for 
meeting any new standards? Again, we assume there is an oppor- 
tunity to either continue or to revise the system that was put in 
place in the 1990 amendments for dealing with various classifica- 
tions of areas. 

What should be the size of an area that’s being defined as a non- 
attainment area? Again, if there are revisions to the standards, 
EPA has a responsibility to determine what areas are nonattain- 
ment and to draw the boundaries. We know how contentious those 
issues can be. We also know more than we did even at the time 
the 1990 amendments passed about the issue of transport. 

That leads to the next issue which is how do we actually address, 
in a cost-effective manner, the problem that the pollutants that 
form ozone and fine particles are transported hundreds of miles 
and continue to operate in the atmosphere, to react in the atmos- 
phere as they move into downwind areas. 

What kinds of control strategies are most appropriate for the var- 
ious nonattainment areas? Can we use the experience of the past 
several years to help the States target those control strategies that 
are the most effective. 

Last, but obviously the most important of all, how can we pro- 
mote market-based air pollution control strategies? 

All of these kinds of issues relate to the basic reality that revi- 
sion of the revised standards is going to need to focus on the major 
emitters. We’re talking about cars, trucks, buses, power plants and 
fuels. Those are the major sources and tools that we have to work 
with. 

In some areas, as with the current standards, we’re seeing that 
reaching the standards will present substantial challenges. All the 
programs we’re pursuing to meet the current standards for ozone 
and particulate matter will be needed to meet any new and revised 
standards as well. 

Everything we’re doing today will be helpful in meeting any 
tougher standards that may be adopted. For example, the sulfur di- 
oxide reductions that are achieved in the acid rain programs will 
greatly reduce levels of fine particles in the eastern United States. 

Senator Inhofe. Ms. Nichols, we’re going to ask you to conclude 
your opening statement. You’ve run over the time. 

Ms. Nichols. I will. Thank you, sir. 
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I’d just like to add that we’ve expanded the membership of the 
committee in order to include more small businesses as well as 
local governments in the interest of making sure that we have the 
widest possible participation and the Administrator has stated her 
intention to propose first steps in implementation at the time we 
announce our final decision on any revisions to the ozone and par- 
ticulate standards. 

Thank you, Mr. Chairman. 

Senator Inhofe. Thank you, Ms. Nichols. 

We have been joined by Senator Baucus. Do you have an opening 
statement you’d like to make. 

Senator Baucus. Not at this time. 

Senator Inhofe. The next witness is Mr. Paul Kerkhoven. 

STATEMENT OF PAUL C. KERKHOVEN, DIRECTOR, ENVIRON- 
MENTAL AFFAIRS, AMERICAN HIGHWAY USERS ALLIANCE 

Mr. Kerkhoven. Good morning, Mr. Chairman. 

Thank you for the opportunity to be here this morning. 

The transportation sector has played a major role in attaining 
the air quality goals realized by many areas across the country. We 
expect this role to continue. 

Carbon monoxide emissions from highway vehicles have been re- 
duced by one-third, while VOC emissions have been cut in half. To- 
day’s cars have achieved at least a 95-percent reduction in tailpipe 
emissions since 1960 and it takes 20 of today’s new cars to produce 
as much tailpipe pollution as only one car did 30 years ago. 

The reformulated gasoline for California is so effective, it’s like 
taking 3.5 million cars off the road. That’s twice the number of ve- 
hicles registered in the State of Oregon. 

In spite of these accomplishments and future progress, the EPA 
continues to advocate strict policies to control the growth of vehicle 
miles traveled. The agency pursues this misplaced policy by enforc- 
ing transportation control measures that discourage automobile use 
and advocate higher funding for the congestion mitigation and air 
quality programs to implement these measures. 

Mr. Chairman, a fundamental individual freedom, the freedom of 
mobility, is at stake whenever the Government proposes to restrict 
the ability of Americans to choose where, when and how to travel. 
There may be times when such restrictions are necessary but those 
decisions should not be made by our elected representatives and 
not by the subterfuge of a bureaucratic rulemaking procedure. Con- 
straints on motor vehicle use and restriction of personal mobility 
are a serious obstacle to economic growth and productivity in- 
creases. 

One of the Clean Air Act’s largest challenges are its conformity 
determination requirements. The conformity provisions were de- 
signed to ensure that transportation decisions made by State and 
local governments in areas out of compliance with air quality 
standards were consistent with the region’s plan to improve the air. 
Failure to meet the conformity requirements by a State can lead 
to withholding of Federal highway funds. 

The implementation policy for the proposal states that the 
present conformity determination process will continue until State 
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implementation plans that address the new standard are approved 
by the EPA. 

We question whether the current model intensive conformity 
process will still be meaningful with much larger nonattainment 
areas. For example, to make a conformity determination in rural 
areas will be a senseless and cumbersome exercise because in vir- 
tually all cases, there are few, if any, transportation alternatives. 

The proposal also will likely result in tighter emission budgets 
and make conformity an even more challenging process. 

The proposals do not address the cost effectiveness of the trans- 
portation control measures and these may be the most costly ele- 
ments of further emission reduction efforts. Similarly, the highway 
funding sanctions could also affect larger areas. 

I question whether the EPA intends to impose highway funding 
sanctions on the 8-20 residual nonattainment areas in its partial 
attainment scenario. Transportation is a big part of the economic 
development equation. Projects to reduce congestion and expand ca- 
pacity should be expedited, not burdened with new regulatory 
hoops. 

Congress established the Congestion Mitigation and Air Quality 
Improvement Program, also known as CMAQ, in ISTEA primarily 
to help State and local governments meet the cost of implementing 
the transportation control measures. The Highway Users oppose 
setting aside $1 billion of highway funds each year exclusively to 
meet costs imposed on State and local governments by the Clean 
Air Act. Those air quality improvement projects may or may not be 
a top transportation priority in a given area. 

The Highway Users support the efforts to eliminate separate 
CMAQ funding category and we question EPA’s efforts to promote 
it. We would make air quality and congestion mitigation projects 
eligible for funding under a streamlined surface transportation pro- 
gram. 

As for the assertion that State transportation officials will not 
implement transportation control measures in their plans, if they 
do not have the specific setaside for them, we do not believe that. 

Mr. Chairman, the 1990 Clean Air Act mandates that State 
transportation officials give priority consideration to and provide 
for the timely implementation of transportation control measures 
in their clean air plans. It is not the CMAQ Program that drives 
these requirements. 

If attainment goals are not reached, the State faces highway 
funding sanctions. There is no greater incentive. This is the stick 
that forces each State and local official to craft transportation plans 
which include the right mix of projects to reduce emissions. 

The Administration’s new highway bill also addresses the CMAQ 
issue and there are several provisions there that we support and 
do not support. We do not support the hold harmless provision for 
CMAQ funding, nor do we support the proposal that when a State 
submits its SIP, the CMAQ funding increase is triggered. Both pro- 
visions expand CMAQ funding at the expense of the more flexible 
STP account. 

If Congress chooses to retain a separate CMAQ account, we do 
support the Administration’s proposal to fund two transportation 
control measures that are listed in the Clean Air Act, but were ex- 
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eluded from CMAQ funding eligibility in ISTEA. In addition, con- 
gestion mitigation projects such as those that increase capacity for 
single occupant vehicles in ozone and carbon monoxide nonattain- 
ment areas should be eligible for CMAQ funds. 

Mr. Chairman, in conclusion, our central points are as follows. 
Current and emerging technologies will ensure the continuing de- 
cline of mobile source emissions without the new air quality stand- 
ards. We should not burden vast areas of the country with new reg- 
ulatory hoops the proposed standards changes will create. 

The transportation control measures needed to meet the new 
standard could cause significant economic hardship and I would 
like to echo comments of the U.S. Department of Transportation 
that it will require lifestyle changes by a significant part of the 
U.S. population. 

Finally, the Clean Air Act gives transportation officials strong in- 
centives to make air quality projects a top priority. We urge Con- 
gress to give those officials a truly flexible STP program account 
that will allow them to weigh all their transportation needs, includ- 
ing air quality improvements, when establishing funding priorities. 

Thank you. 

Senator Inhofe. Thank you, Mr. Kerkhoven. 

Mr. Cooper. 

STATEMENT OF BENJAMIN Y. COOPER, SENIOR VICE 
PRESIDENT, PRINTING INDUSTRIES OF AMERICA 

Mr. Cooper. Thank you, Mr. Chairman. 

We appreciate the opportunity to appear before you today. I’d 
like to ask that the comments we make also be submitted in behalf 
of the Small Business Legislative Council, a coalition of almost 100 
trade associations of which I serve as chairman. 

Senator Inhofe. Without objection. 

Mr. Cooper. I would like to say in the beginning that I also 
serve as a member of the Clean Air Act Advisory Committee and 
have since its beginning. I’m also a member of the Subcommittee 
on the Implementation of the New Proposed Standards. I have re- 
cently been appointed to a small industry review team at EPA to 
evaluate the impact of the standards on small business and other 
small entities. 

I’d like to say at the outset that while EPA has come under a 
lot of criticism in these standards and will probably continue to, I 
think it’s fair to acknowledge that EPA, particularly recently, has 
done a great deal to reach out to the small business community 
and to try to bring us in. While we would like for this to have oc- 
curred earlier in the process, a great deal is being done now to 
bring us in more fully. 

I think it is also important to note that EPA has probably the 
strongest small business ombudsman program of any Federal 
agency and oversees a very strong State technical assistance pro- 
gram in dealing with implementation issues in the Clean Air Act. 
I think it’s fair to acknowledge the positive work the agency has 
done. 

I’d also like to say from the outset that we wish the new stand- 
ards would not be implemented. We don’t feel they are necessary. 
Having said that, if the new standards are to be implemented, 
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there are some areas we think are fairly critical, particularly in 
dealing with small business. 

First of all, we don’t believe the Clean Air Act has been fully im- 
plemented and we don’t think we have even begun to see the full 
positive effects of the implementation of the 1990 amendments. 

I know in looking at it from just the printing industry alone, we 
still do not have standards for the industry that are applied nation- 
wide. There are many areas, technological issues, affecting the 
printing industry that have not been addressed. This is true in a 
number of small business sectors. 

Second, we’re quite concerned about EPA’s data base on which 
it calculates the emissions from various industries. This is another 
area where I have some sympathy with EPA. Frankly, the data 
base is flawed. The data base that calculates emissions from var- 
ious industries is based on permits; those permits are those of large 
companies and industries such as ours. 

The permits are not based on actual emissions, but in fact, based 
on potential emissions and companies are virtually forced under 
their hopes for growth of buying more emissions than they may ac- 
tually have so that the data tends to skew the emissions informa- 
tion a little higher than it is. 

As I mentioned, one of the big problems in a lot of small business 
industries is guidance isn’t available to the States. While it may be 
nice to say that when you get down to the city or county level that 
these people are working very effectively with small business, as a 
practical matter, small business is treated as a group. It is sort of 
a regulatory carpet bombing. 

The regulations are sort of laid out there, small business is told 
to reduce by 10 percent, but without the guidance necessary to tell 
them how to do it. What this amounts to, in effect, is not so much 
a reduction of emissions, but a collection of fees because each one 
of these permits comes with a permit fee. So for many small busi- 
nesses, they look at this as simply an environmental tax rather 
than a program of actually reducing emissions. 

We think the implementation plan that’s under discussion may 
be superior to the current plan and we don’t know, we haven’t eval- 
uated it fully, is going to be confusing to small business. As a na- 
tive of Alabama, looking at this chart, if you’re living in Gadsden, 
AL, you don’t know which area of influence you’re in and you don’t 
know which area of violation you’re contributing to. In fact, you 
could end up with jurisdictions giving you direction from different 
directions. 

One of my main concerns in this program is that we have not 
even addressed in the implementation strategy something Carol 
Browner has put a great deal of her efforts into and that is multi- 
media applications or alternative strategies for dealing with overall 
pollution reduction. 

We’re one of the common sense initiative sectors at EPA. We 
think this clean air proposal ought to be run through those com- 
mon sense sectors so that we can balance the media effects of dif- 
ferent pollutants, not just air pollution. 

EPA has a major program underway called ECOS which is deal- 
ing with this same type of project. We think it’s a golden oppor- 
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tunity for EPA to change the method of operation in dealing with 
States. 

Finally, from a very parochial standpoint, the small business pro- 
gram of the Clean Air Act, known as the 507 Program which we 
were instrumental in getting included in the amendments to the 
Act, has not been fully implemented. 

If we go through with the implementation of this new standard 
without adequate guidance at the State level for small business, 
I’m concerned there will be chaos and I think we really need to ad- 
dress those very critical issues before we move ahead. 

Thank you very much, Mr. Chairman. 

Senator Inhofe. Thank you. 

Ms. Leyden. 

STATEMENT OF PATRICIA LEYDEN, DEPUTY EXECUTIVE OFFI- 
CER, SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 

Ms. Leyden. Thank you, Mr. Chairman. 

I too will speak informally from my comments that you have. 

I regulate all of the largest industries, many medium and small 
industries in the South Coast Air Basin, and I’d like to talk to you 
today about the issues of implementation with the new standards. 

I think it is especially germane for the Senate to look at what 
types of sources will need to produce additional emission reduc- 
tions, what kind of time will be allowed to meet those standards, 
and how can we accomplish these objectives at the lowest possible 
cost. 

To that end, I’d like to tell you just a little bit about our mass 
emissions trading program called Reclaim and then tie the discus- 
sion of that program to the matter before you today, the consider- 
ation of the new standards. 

Reclaim is the largest multi-industry, mass emissions reduction 
program in the United States. It covers nitric oxide and SOx emis- 
sions; it regulates over 330 of the largest polluters in the South 
Coast Air Basin. It covers industries as large and as diverse as re- 
fineries, power plants, aerospace, hotels, cement kilns, metal melt- 
ing and down to small businesses like hotels and even amusement 
parks. 

When our program went into effect in 1994, it replaced over 32 
command and control rules. It gives businesses the opportunity to 
select the lowest cost alternative to achieve their emission reduc- 
tions. We’re very pleased that the program is a success and has ex- 
ceeded our expectations. 

In the first 3 years of the program, the actual emissions from the 
sources are a good one-third below their allocations. The cost in re- 
ducing those emissions is almost half of what had been anticipated 
under command and control regulations. 

We have a vigorous trading market, a market that has exceeded 
our expectations, with over $33 million in trades already having oc- 
curred to support plant modifications and business expansion. 

Reclaim works. It works in large part because it is dealing with 
fuel combustion sources. Industries under the program very care- 
fully report the actual emissions from the facilities. I think this is 
important because careful monitoring and reporting makes the 
emission reduction credits a blue chip investment in the market. 
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It also is germane as the Senate considers the new standards be- 
cause as you look at what works, and you look at how it applies 
to large, medium and small-sized emissions fuel combustion 
sources, I think that ties directly back to the new standards before 
you. 

I’ve written a lot of very tough command and control rules in my 
career. I think for the sources that I’ve regulated, the trading pro- 
grams really do offer a lower cost way to accomplish the objective. 

In many parts of the country, the new standards will require 
companies to meet emission limits currently in place in California. 
As we’ve looked at the new standards, we believe the driving force 
for additional reductions will not come so much from the ozone 
standards, but from the small particulate standards. 

We spent about 2 years and almost $1.5 million collecting small 
particulate data. It drives us to the conclusion that additional emis- 
sion reductions will come primarily from fuel burning sources. We’ll 
be looking for additional NAAQS reductions, probably up to about 
35 percent more than what we’ve seen to date. 

We think our largest sources have really done their fair share 
and as we look to who needs to come up with additional emission 
reductions, we’ll be talking in large part, first, about fuel burning 
sources subject to Federal regulations — ships, trains, planes, inter- 
state trucks, offroad construction and agricultural equipment. 

We’ll also be talking about sources that are considered small and 
in many instances, have protected status currently under the Clean 
Air Act. Emissions from sources like refrigerators, stoves, small in- 
ternal combustion engines sound small but they aren’t when you’re 
talking about a huge metropolitan area. Today, in the South Coast 
Basin, emissions from small internal combustion engines, less than 
50 horse power, exceed the emissions of the largest power plant in 
the basin. 

A few conclusions quickly. South Coast Air District supports the 
new standards. We have but one request — additional time to ac- 
complish the objective. Our deadline under the current standards 
is 2010. We believe additional years will be required to meet the 
new standards. 

Second, trading programs work. Trading programs will be an im- 
portant component in achieving the new standards. For our pro- 
gram to have been adopted, we needed the political commitment to 
clean up dirty air, we needed a strong partnership with business 
and the environmental community to develop the regulations. For 
the new standards to work, the same will be true. 

Thank you, Mr. Chairman. 

Senator Inhofe. Thank you, Ms. Leyden. 

Ms. Hartsock. 

STATEMENT OF BEVERLY HARTSOCK, DEPUTY DIRECTOR, 

POLICY & REGULATORY DEVELOPMENT, TEXAS NATURAL 

RESOURCE CONSERVATION COMMISSION 

Ms. Hartsock. Thank you, Mr. Chairman. 

My name is Beverly Hartsock and I’m pleased to be here today 
representing the Texas Natural Resource Conservation Commission 
to address the issue of implementation of the proposed new air 
quality standards. 
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From a State regulator standpoint, I think it’s important to rec- 
ognize that just adopting a new standard does not result in im- 
proved air quality. Programs must be developed to implement it 
and that is what my agency is expected to do. 

Implementation of any new air standard follows a series of steps. 
Monitoring data must be gathered to determine if an area meets 
the standard. For the new particulate matter standard, this will 
mean installing and operating new monitors. Even phasing these 
in over 3 years, as EPA has proposed, will cost Texas from $1.3 
million next year up to almost $2 million in 2000. There will also 
be additional monitors needed for ozone and its precursors since we 
are likely to have new nonattainment areas and there is a need to 
know more about transport levels in rural areas. 

Next, we must inventory the sources of emissions in each of 
these areas. New nonattainment area inventories will require us to 
examine industrial and business process information and estimate 
all population-based activities. Analysis of emissions and air qual- 
ity data must then be performed using computer model simula- 
tions. 

This is a major undertaking as can be seen by the 2-year effort 
and millions of dollars that have recently been spent in the OTAG 
process, studying four high ozone episodes in the Midwest, North- 
east, and Atlanta. 

The computer analysis will yield an estimate of the level of emis- 
sion reduction predicted to solve the problem. This reduction occurs 
through implementation of new rules or program requirements de- 
veloped by State and local agencies based upon available tech- 
nology, cost effectiveness, and feasibility. 

Traditionally, large industrial sources have been the focus of 
these controls, but more and more, we’re having to focus on small- 
er, individual contributors such as small businesses and cars since 
collectively these are significant emissions sources. 

Final decisions on new controls occur through a public participa- 
tion process of meetings and hearings. The results, along with all 
the supporting analyses, are compiled as a State implementation 
plan which is submitted to EPA. Reductions actually occur as 
sources come into compliance with the new requirements from one 
to many years later depending upon the type of program. 

States must continue to monitor air quality to measure actual 
improvement compared to the modeled predicted benefits. Addi- 
tional controls must be implemented if air quality goals aren’t 
meant. 

In my written comments, I provided a more thorough discussion 
of the air quality planning process, the difficulties we have encoun- 
tered, and the problems we see with implementing proposed new 
standards. 

In summary, there are five points I would like to leave with you. 
First, my agency and the leadership of our State are on record as 
supporting the retention of both the existing ozone and particulate 
matter standards until the science to support any change is more 
definitive. 

The recently released studies of health effects of ozone estimate 
fewer benefits from the proposed standard than previously thought. 
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The particulate matter studies have raised as many questions as 
they have provided answers. 

Second, if new standards are adopted, extensive new work will 
be needed to implement them and it appears likely that there will 
be little additional funding from EPA. States do not need another 
unfunded mandate. 

Additional requirements without adequate funding will take 
away from our ongoing effort to solve the more serious air pollution 
problems that have already been identified. 

Third, we should explore ways for air pollution planning to be a 
part of a city’s urban planning whether or not new standards are 
adopted that cause the city to be designated nonattainment. New 
approaches should build on voluntary action programs such as 
flexible attainment approaches and should provide incentives for 
early planning, expanded monitoring and early reductions. 

Fourth, adequate time should be provided to allow areas to plan, 
implement controls and measure the results of those controls. The 
5-year timeframes of the Clean Air Act allow for planning and im- 
plementation, but fail to allow time to monitor results or to build 
adequate data bases. 

Our experience shows that 10 years is a more reasonable plan- 
ning cycle and the more difficult air pollution problem areas will 
take two or more planning cycles. Mid course corrections should be 
included so that new information can be used to improve imprecise 
predictions of growth and emissions changes. 

Finally, adequate time must be provided to allow major emission 
reducing trends such as those happening in the transportation sec- 
tor to be significant contributors to attaining national air quality 
goals. In order for the country to be able to afford all that is likely 
to be required to meet all of our goals, we must allow time for mar- 
ket forces and technological development to minimize costs of ac- 
complishing the reductions and spread those costs over time. 

Thank you for the opportunity to present these comments. 

Senator Inhofe. Thank you, Ms. Hartsock. 

We’ll start with Dr. Krupnick since he’s been around the longest. 

I notice and a lot of the people have testified on the previous 
panel and also on this panel, and others may have a comment 
about this too, you had mentioned the implementation, you identify 
areas of the Clean Air Act that need to be invalidated and you pro- 
vided a laundry list. 

To do that, I think we pretty much would conclude we would 
have to have a full scale rewriting of the Clean Air Act. Do you 
agree or disagree with that? 

Dr. Krupnick. I’m not a lawyer, so I can’t make that judgment. 
It just seems to me that there are certain aspects of this new world 
that we’re looking at that are really up to Congress to address. 

I think if Congress does not act, it’s my estimation that EPA is 
willing to push that Act as far as they can push it to try to move 
toward cost-effective implementation policies, but you could help 
that process along a lot and save the country a lot of money by 
maybe some surgical strikes into the Act. 

Senator Inhofe. I guess what I’m getting to is every time this 
comes up, I’ve asked myself the question, is it all that bad. There 
are some very positive things that could come out of a rewriting 
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such as cost-benefit analysis and some things I feel would be a very 
helpful part of it. 

Ms. Hartsock, I was listening to you and you covered pretty 
much the cost but let’s go back and kind of put this in a timeframe. 
First of all, in Texas, I assume you don’t have 2.5 monitors in 
place? 

Ms. Hartsock. No. We haven’t had any in place. In the month 
of March, we just put the first six out. 

Senator Inhofe. When could you start deploying? You’ve already 
started deploying the monitoring network, is that right? 

Ms. Hartsock. Yes, sir, but that is only in one city, Houston, 
and we have several other major metropolitan areas where we need 
to get out monitoring. That’s to be started over the next year. 

Senator Inhofe. Let’s assume that is right, then if the EPA is 
proposing the standard as a 3-year average, what year would you 
have that data? 

Ms. Hartsock. It would be 3 years from the time we started. 
Our phase-in program is over 3 years, so the first areas, such as 
Houston, we would have 3 years of data 3 years from now. The last 
of the areas would be 6 years from now. 

Senator Inhofe. So say by 1999, you’d have a lot of them out. 
In 3 years, it would be 2002. After you get the data, what steps 
are necessary to designate the nonattainment areas and how long 
would that take? 

Ms. Hartsock. There is a formal process, but in essence, I be- 
lieve it’s within a year that we have to have the designations in 
and then EPA has another year. 

Senator Inhofe. Then you have 3 years after that for your State 
implementation plan, so that would put us around 2006? 

Ms. Hartsock. Yes, sir, from that last date that you had. 

Senator Inhofe. All right. When would you have attained the 
standard, would it be 5 years after the designation which would 
bring us to about 2008? 

Ms. Hartsock. By that time, I think we’re looking at having the 
initial round of controls in place, but as I indicated in my com- 
ments, one of the things you have to do then is monitor what the 
air quality looks like after those controls are in place. 

Senator Inhofe. And I understand they allow one extension of 
say up to 5 years. So we’re talking about then perhaps the year 
2013? 

Ms. Hartsock. Yes, sir. 

Senator Inhofe. Every time I look at this, it seems to me it 
makes sense to just go ahead and conduct the scientific tests first 
and then collect the data before we set the standard. Someone 
mentioned the other day it’s kind of like instead of ready, aim, fire, 
it’s ready, fire, aim. Do you agree with that analogy? 

Ms. Hartsock. Yes, sir. 

Senator Inhofe. You mentioned unfunded mandates and this is 
something I’m very sensitive to being a former mayor of a major 
city for three terms. Our major problem wasn’t crime in the street, 
it was unfunded mandates, but we passed a law that was supposed 
to protect political subdivisions. You are a political subdivision, 
you’re the State of Texas. Do you consider this an unfunded man- 
date? 
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Ms. Hartsock. Yes. We do not see that additional funding is 
going to be made available by EPA to handle the new costs that 
we’ll be incurring. 

Senator Inhofe. Mr. Cooper, Senator Sessions was here earlier 
for the previous panel. We’re all supposed to be going over there 
for an executive session, so we’re going to be hoping to get through 
in a timely fashion, but he was concerned also. He looked at that 
map and that is something that would concern someone who is 
from Alabama. 

In your testimony, you state your industry disagrees with the 
emissions estimates of the agency and it’s miscalculated for print- 
ers and your industry. You also mentioned how the reductions are 
generally targeted across the board. 

Do you have any estimates or has the EPA estimated the burden 
on your industry for implementation purposes? 

Mr. Cooper. There are some estimates on the emissions and I 
think in fairness to EPA, I think you’d be able to agree these esti- 
mates are the best they have to work with. We don’t have the esti- 
mates of emissions in our industry and part of the problem is, the 
science of air emissions on an individual site, an individual com- 
pany, talking about monitoring data, is basically how you calculate 
what goes on in a certain kind of operation. It is not an agreed to 
formula. So any kind of estimation of emissions is guess work. 

Senator Inhofe. You mentioned in your testimony that you’re on 
the advisory board, right? 

Mr. Cooper. Yes, I am. 

Senator Inhofe. And you have recommended changes. Is this one 
of the changes that you might be referring to? 

Mr. Cooper. Yes. As Ms. Nichols mentioned, we now have a 
larger group of small business folks on there. We are now meeting 
as a separate group to come up with these recommendations as a 
larger group of small businesses and how EPA can make some ad- 
justments in these calculations. 

Senator Inhofe. Mr. Kerkhoven, I’m also concerned about the 
transportation end and we’re going to be considering ISTEA, the 
Intermodal Transportation reauthorization and what does this map 
do to you when you look at this? 

Initially, correct me if I’m wrong, you were making your esti- 
mates on those areas that would be the smaller, dark green dots 
in the middle before we produced this map that shows two more 
concentric circles? 

Mr. Kerkhoven. Correct. Senator, actually the NHS bill 
addresses part of the conformity determinations, where conformity 
determinations may be made in the nonattainment areas and if 
we’re going to expand conformity determinations to areas of viola- 
tion or areas of influence, it’s going to make it very, very difficult 
for localities. 

Senator Inhofe. It is my understanding, is it your understanding 
also, that these areas outside of the dark green specified area 
would not qualify for CMAQ funding? 

Mr. Kerkhoven. Correct. 

Senator Inhofe. Senator Baucus. 

Senator Baucus. Thank you, Mr. Chairman. 
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I’ll start with you, Ms. Nichols. What is EPA doing about ozone 
transport either currently and/or under the new proposed regula- 
tions? 

Ms. Nichols. Senator Baucus, the issue of transport has been 
around for many, many years and Congress actually gave EPA 
some authority directly to take action to make sure that States 
don’t interfere with attainment or maintenance of areas downwind. 
The problem historically has been to get the data and to get action 
taken can be a very lengthy, time-consuming process. 

In the 1990 amendments, Congress actually created an Ozone 
Transport Commission to cover the 13 New England, northeastern 
States as far south as Virginia and including the District of Colum- 
bia in recognition that we now know enough about how the air 
moves around that region so that it was important that region get 
together and plan and take some action as a group in order to 
achieve the most cost effective reductions and to enable some of the 
areas to be able to attain the standards. 

As a result of the 1990 amendments and the need for attainment 
plans, EPA convened a much larger group of States beyond the 
ozone transport regions covering the entire area east of the Mis- 
sissippi where we had evidence there was some degree of transport 
and interference. The States themselves took on the task through 
the environmental commissioners of the States to begin a planning 
process, to do a great deal of modeling and analysis to try to get 
a better handle on this issue. 

We are expecting in June of this year that we will receive rec- 
ommendations from the Ozone Transport Assessment Group as to 
which States they feel need to take action in order to solve this 
transport issue for ozone. That’s all under the current ozone stand- 
ard. 

In looking at this map here which somewhat out of context looks 
like an amoeba, it reflects the kind of conversations that some of 
the experts in the Advisory Committee have been having about 
how to deal with this issue, that there is transport, that States 
have the primary responsibility but that there are some kinds of 
cost-effective measures, as Dr. Krupnick mentioned, particularly 
cap and trade programs that can be implemented on a broader 
level if the States agree to do it. 

There may be, indeed, a necessity on the part of some States to 
be doing some kinds of controls to help out their downwind neigh- 
bors if they really are making a substantial contribution. So these 
kinds of lines are designed to help people think about where you 
would want to have regional partnerships and the States getting 
together to at least try to plan together and possibly agree on some 
control strategies. 

There is no consensus, at this point, on any of this stuff but there 
is particularly no consensus on what the area of influence might 
have to do. It would be up to the States that we’re in an area of 
influence if one of them gets established to decide for themselves 
what the measures would be. 

Certainly an area of influence is not the same thing as a non- 
attainment area. A nonattainment area is an area where you actu- 
ally have violations of the standard, so some of the concerns that 
Mr. Kerkhoven mentions I think are frankly off the mark. 
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Senator Baucus. What you’re saying though is that there’s room 
under the proposed standards, to cap or trade or work out various 
arrangements to deal with transport? 

Ms. Nichols. Yes. 

Senator Baucus. You still think that is possible? 

Ms. Nichols. I think it’s possible. It’s difficult. 

Senator Baucus. And probably even necessary? 

Ms. Nichols. But it will be necessary if the transport issue is 
going to be solved, yes, sir. 

Senator Baucus. A general question I had for anybody who has 
problems with these regulations or proposed regulations, first of 
all, PM 10 , it’s my understanding that CASAC, the independent sci- 
entific peer review committee decided overwhelmingly that a new 
standard should be set. It didn’t say what the standard should be, 
but did say a standard should be set. I think the vote was 19-2. 

I wonder if anyone has any problems with that or disagrees with 
that conclusion of CASAC and why? 

[No response.] 

Senator Baucus. So everyone agrees a new standard should be 
set? 

Ms. Hartsock. I don’t know that I can speak for the others. I 
wouldn’t indicate that I’m an expert on the standard in any way. 
The primary focus of the comments we had would be if there is 
going to be a new standard, what would be the steps necessary in 
implementation and what do we see as the problems there. I don’t 
know that I’m really prepared to answer that. 

Senator Baucus. CASAC did say, especially with respect to 
PM 2 . 5 , that a standard should be set. I think there are 15,000 pre- 
mature deaths annually as a consequence of occurrence of particu- 
lates and that was the reason that the CASAC Commission decided 
that a new PM 2.5 standard should be set. 

It did not address the question of what the standard should be, 
but based upon that amount of premature deaths annually, it 
reached that conclusion. The vote was 19-2 as I recall. 

Ms. Leyden, you’ve heard some complaints about this and yet 
you say you favor the proposed regulations. 

Ms. Leyden. Yes. 

Senator Baucus. What would you say in answer to some of the 
other witnesses that had some problems with these proposed regu- 
lations? 

Ms. Leyden. Well, I guess from my vantage point, I’ve spent al- 
most the last decade looking at how to reduce pollution and tailor- 
ing regulations to assess things like cost effectiveness, looking at 
what new technology can do. We’ve made phenomenal progress in 
the South Coast Air Basin and I see no reason at all not to first 
protect the public health and provide adequate time to get there. 

I really believe for us, as I said in my comments, it will be addi- 
tional NAAQS reductions, that will be needed to hit the 2.5 stand- 
ard. It’s the right thing to do and we can get those additional 
NAAQS reductions by focusing on sources that have yet to reduce 
their emissions to the same level as some of our largest industries 
have reduced them. 

Senator Baucus. Mr. Chairman, if I might have one more ques- 
tion? 
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Senator Inhofe. Sure. 

Senator Baucus. The vast amount of research on the question of 
whether the Clean Air Act benefits outweigh costs is overwhelm- 
ingly conclusive. That is in the affirmative by a factor of many 
times. All the studies on the Clean Air Act generally have reached 
the conclusion by a huge factor that the benefits of the Clean Air 
Act outweigh the cost of the Clean Air Act. 

Yet, we also run into the problem of the tyranny of the majority, 
the tyranny of averages because some provisions of the Act may 
have disproportionate effects on some people or individuals com- 
pared to some others. 

I think most of us are concerned about small business, that the 
cost on a particular small business person might be disproportion- 
ately greater than on a large enterprise. 

Ms. Nichols, we heard Mr. Cooper say that perhaps the EPA 
could do a better job in implementing section 507 of the Clean Air 
Act, particularly with respect to small business. I think all of us 
in Congress are very sensitive to the unique characteristic of small 
business. 

So on the aggregate, benefits vastly exceed the costs, we don’t 
know if that is the case with respect to the new regulations, but 
we do know that is the case generally with the Act. 

What are you doing at EPA to address the concerns of the small 
businessmen? 

Ms. Nichols. Senator, we have a number of measures underway 
to do a better job of listening to and working with small business. 
I think in our programs implementing Title III of the Clean Air 
Act, the Toxics Program, we’ve had some of our best successes sit- 
ting down industry by industry as a group developing the data base 
jointly and coming up with regulations that can be met even when 
a particular sector is characterized by a great number of small 
businesses. 

I would have to say as a resident of the South Coast Air Basin 
in my past and somebody who worked with Ms. Leyden and others 
on some of these programs, we have learned from the experience 
of the South Coast which has had to go further in terms of regulat- 
ing small businesses because the problems were more severe and 
have found that in many situations, we were not doing as good a 
job as we should have of outreach. 

Particularly on the enforcement side, some of the mechanisms 
that were being used to communicate and enforce against small 
businesses just weren’t effective, that you needed to find ways to 
get the industry to help us to communicate what requirements 
were going to be. 

One of my favorite examples is one where we worked with a par- 
ticular industry to develop a standard and then helped them to de- 
velop a workbook that could be distributed to all of their individual 
members. It’s kind of like a desk reference manual so that the per- 
son who is actually running one of these particular facilities can 
look up what the requirements are in plain English and not have 
to hire an engineer or a specific environmental person in order to 
help them run their business. 

Those are the kind of practical realities that you have to deal 
with when you’re actually working with small companies and try- 
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ing to get compliance and recognizing that they want to comply but 
oftentimes an assistance approach is what is needed. 

EPA has funded the development of a number of small business 
compliance assistance centers for that reason. The Clean Air Act 
really led the way in that regard because of 507. We’ve worked 
with the State small business ombudspeople that were required to 
be created to help make them be more effective in carrying out 
these responsibilities. 

There is no doubt we could do better at this and I think Mr. Coo- 
per and others have given us some ideas as we move forward with 
this implementation committee as to how to bring in the small 
business community and really address their concerns earlier in 
the process. 

Senator Baucus. Mr. Chairman, if you don’t mind, if I might ask 
Mr. Cooper what more can be done to help address small business 
concerns? 

Mr. Cooper. I can’t tell you how happy I am you asked that 
question. Let me tell you the core of the problem and maybe some 
in the small business community would not appreciate my saying 
this but by and large, small business people are fairly limited in 
their options of what they can do. The thing I hear more than any- 
thing is just tell us what we have to do and we’ll do it. 

What that cries out for is very good guidance that isn’t left sub- 
ject to an engineer in Cleveland may be different engineer in Louis- 
ville, so you have guidance that is fairly clear-cut. Then you have 
to have the people available to answer the phone because there’s 
a lot of fear out there. That’s what the ombudsman program has 
provided. 

The core of the problem with the ombudsman program is that it 
is funded out of permit fees and when you get down to the State 
level, Texas has one of the strongest ombudsman programs in the 
country and I think their funding is over $1 million for that pro- 
gram which is about 10 times what it is in most States. 

If you’re in a State and you’re competing for dollars with the en- 
forcement people and you’re in technical assistance, you’re going to 
lose. So what I would love to see is this committee to go over to 
the Appropriations Committee and set aside some funds to bolster 
the 507 Program. Without it, that program will die. There are a 
number of States that have cut back their programs already. 

I am very concerned that when this new standard comes out, if 
these programs aren’t in place, that’s when the realities are going 
to hit and it is going to be a mess. 

Senator Baucus. Thank you very much, Mr. Chairman, for your 
indulgence. 

Senator Inhofe. Thank you, Senator Baucus. 

Let me clarify one thing. You weren’t here during the first panel 
and this whole idea on the 15,000 premature deaths is assuming 
causation. It’s my understanding from the testimony of many of 
them that science has not been prepared to assume causation in 
that case in terms of the 15,000 premature deaths. 

Senator Baucus. I don’t know the number but I do know the 
overwhelming conclusion of CASAC is based upon the data and the 
number of deaths and they reached a conclusion 19-2 that a stand- 
ard should be set. 
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Senator Inhofe. Then I have two more questions. I didn’t quite 
use all my time and this is going to be very, very difficult for you, 
Ms. Nichols, because I’m going to ask you a question and I want 
one word for the answer and that answer would either be yes or 
no. 

Senator Baucus talks about the fact that the benefits have out- 
weighed the costs. I believe he was referring to the previous stand- 
ards. 

Under the proposed standards, I understand there is a regulatory 
impact analysis that came to the conclusion that the costs out- 
weighed the benefits for ozone. Is that correct? 

Ms. Nichols. No. 

Senator Inhofe. OK. I will produce that report and we’ll take 
that up at our next meeting. 

One last question for Ms. Leyden. In your written testimony, al- 
though you didn’t say it in your verbal testimony, you talked about 
additional reductions were needed to come from diesel sources such 
as planes, interstate trucks, agricultural equipment and so forth. 
For the purposes of classification, do you classify jet fuel as diesel? 

Ms. Leyden. Yes, I would consider that a heavier fuel. It would 
be in that same category. 

Senator Inhofe. That classification has been used by the EPA? 

Ms. Leyden. My focus is on the heavier fuel type, sir. 

Senator Inhofe. You had said you’re getting cooperation from 
some of the large contributors and I’m glad to hear that. You said 
in addition, small internal combustion engines together emit more 
than the largest power plant in your area. Can you give me a cou- 
ple of examples of small combustion engines? 

Ms. Leyden. Small combustion engines would be anything less 
than 50 horsepower. They are protected under the Federal Clean 
Air Act and have an emissions standard that represents technology 
that today is 10 years old. 

Senator Inhofe. Would that be either two cycle or four cycle? 

Ms. Leyden. They’d be two cycle. We estimate, based on sales of 
equipment and fuel consumption, that emissions from that source 
category represents about 17 tons a day of nitric oxide emissions 
going into our air. That is almost four times greater than the emis- 
sions from the largest power plant in the basin. 

Senator Inhofe. I’m going to end with a request, Ms. Nichols. On 
this issue of jet fuel being considered for your purposes the same 
as diesel, I spent 40 years in that field and I think I’d like to have 
you at least look and reevaluate that because I think you’ll find it 
is a much cleaner burning fuel and I was not aware that you threw 
all those in together. 

Maybe you don’t, but if you could let me know on that, I’d appre- 
ciate it very much. 

Ms. Nichols. I’ll be happy to find out. 

Senator Inhofe. Senator Baucus, do you have any last ques- 
tions? 

Senator Baucus. No. 

Senator Inhofe. I appreciate the panel coming very much. We 
had said we were going to end right at 12 o’clock. We will have to 
do that because we’re having an executive session over in the Cap- 
itol. 
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Thank you very much for coming and for the time you’ve taken 
to come here and testify. 

[Whereupon, at 12:05 p.m., the subcommittee was adjourned, to 
reconvene at the call of the chair.] 

Prepared Statement of Kenneth W. Chilton, Director, Center for the Study 
of American Business, Washington University 

I wish to thank the Senate Subcommittee on Clean Air and Wetlands for the op- 
portunity to testify on the proposed national ambient air quality standards for ozone 
and particulate matter. 

I have researched clean air issues for over a decade and a half. I am the director 
of the Center for the Study of American Business, a 501(c)(3) non-partisan, not-for- 
profit public policy research organization at Washington University in St. Louis. 
These are my personal comments and do not necessarily reflect the views of the 
Center for the Study of American Business or Washington University. 

I would like to address several of the most important public health questions in 
the NAAQS debate. I will also speak about some very basic issues regarding the pri- 
mary objective of the Clean Air Act. 

THE SCIENCE ON OZONE 

The scientific evidence on the health effects of ozone is rather extensive. Ozone 
has been demonstrated to cause undesirable physical effects in some individuals. 
The effects include coughing, wheezing, tightness in the chest and reduced lung 
function — less volume of air exchanged with each breath. Based on EPA’s estimate 
of the relationship between changes in forced expiratory volume (FEV) and various 
combinations of exercise levels and ozone concentrations, typical subjects experience 
less than a 5 percent loss in lung function even at the highest ozone levels recorded 
in the United States in 1996 (about twice the current standard). 1 (See Figure 1.) 
Medical experts do not consider lung function decrements of 10 percent, or less, an 
adverse health effect. The primary concern, however, is for ozone’s effects on 
asthmatics or others especially sensitive to a combination of high ozone levels and 
moderate to heavy exercise. 



:l Lungfunction is measured as the volume of air a subject can force from his/her lungs in 1 second. 
Source: Review of the National Air Quality Standard for Ozone Assessment of Scientific and 
Technical Information {Washington, DC.: U.S. EPA, Office of Air Quality Planning and Stand- 
ards, June 1996), p. 31. 

:l Lung 
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No one should minimize the trauma that a severe attack of asthma causes the 
asthmatic or his or her loved ones. The EPA staff report, however, estimates that 
for each one million persons exposed, we can expect just one to three more summer- 
time respiratory hospital admissions a day for each 100 parts per billion increase 
in ozone levels. 2 This is a very low incidence rate and a very high elevation in ozone 
levels. In a city of one million people, one to three added respiratory hospital admis- 
sions would be virtually undetectable. Such days would also be very rare even in 
cities with persistent ozone air quality problems. 

EPA has recently modified its risk assessments for ozone, resulting in less public 
health benefits expected from the proposed NAAQS. For example, the new risk as- 
sessment projects that attainment of the proposed standard would lower New York 
City asthmatic hospital admissions caused by ozone to 109 per year, from 139 under 
the current standard. 3 That is a reduction of 30 hospital admissions, or one tenth 
of 1 percent of the 28,000 yearly asthmatic admissions. The previous estimate, con- 
tained in the Staff Paper, was that the standard would reduce yearly admissions 
by about 90. 4 

The revised risk assessments, which were conducted for nine urban areas, lower 
the expected benefit of the proposed standard in terms of other health effects, as 
well, especially for children playing out of doors. For example, EPA had previously 
expected 600,000 fewer occurrences of decreased lung function (instances where the 
amount of air that can be rapidly exhaled in 1 second decline by more than 15 per- 
cent) in children, but now projects just 282,000 such incidences. Anticipated im- 
provements in episodes of moderate to severe chest pain in children were revised 
downward from 101,000 to 53,000, and the estimate for prevented cases of moderate 
to severe cough in children was lowered from 31,000 to 10, 000. 5 

EPA’s NAAQS proposal is based on the previous risk assessments. Because the 
revisions are large (reducing the expected benefit by half or more for several health 
effects), the wisdom of the proposed tighter standard is further called into question. 

It is important to point out that, thus far, ozone has not been shown to cause pre- 
mature mortality. The upper bound benefit estimate of $1.5 billion in EPA’s Regu- 
latory Impact Analysis of ozone, however, results almost entirely from the assump- 
tion that the proposed standard would save lives. This claim is unsubstantiated. 

I also would like to note that a separate secondary standard to protect plants and 
buildings hardly seems justified. First, ozone concentration data for rural areas is 
very limited. Second, incremental cost and benefit estimates for meeting the pro- 
posed SUM06 secondary standard versus meeting the current 0.12 ppm goal have 
not been included in the agency’s Regulatory Impact Analysis. Surely, we do not 
need to focus substantial financial and human resources preparing implementation 
plans to protect primarily commercial crops with no idea whether the hypothetical 
benefits outweigh the costs. 

THE SCIENCE ON FINE PARTICULATES 

Unlike the science on ozone’s health effects, the science for fine particulates is not 
very developed and, thus, is plagued with uncertainties. EPA makes the claim that 
full attainment of the new fine particulate standard would result in between $69 
billion and $144 billion worth of health benefits. 6 These predictions of extraordinary 
health benefits derive from estimates of reduced mortality from meeting a new fine 
particle standard. Whether the expected number of lives prolonged is 20,000, as 
stated by Administrator Browner when she testified before this subcommittee in 
February, or 15,000 as most recently predicted, or zero is hard to say given the pau- 
city of scientific data supporting these projections. 

The mortality improvements expected from reduced levels of fine particles are 
based not on thousands or even hundreds of studies, as the agency casually infers, 
but, in essence, from just two studies. These studies purport to show an association 
between PM2.5 levels and death due to cardiovascular and pulmonary causes to- 
gether and also a link between PM2.5 and death. 7 It is curious, to say the least, that 
the statistical link that has been demonstrated is between fine particles and 
cardiopulmonary deaths, and not deaths due to respiratory disease or lung cancer 
alone. 8 

Perhaps it shouldn’t be totally surprising that a fine particle-mortality link has 
not been demonstrated where one might expect, because medical science has not yet 
discovered a biologically plausible mechanism to explain how fine particulates cause 
any deaths. Without knowing more about the mechanism through which particu- 
lates might affect human health, the observed association between premature mor- 
tality and fine particles cannot be considered tantamount to a cause-and-effect rela- 
tionship. 
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An additional scientific uncertainty with regard to these studies results from the 
problem of confounding. Confounding is a situation in which an observed association 
between an exposure and a health effect is influenced by other variables that also 
are associated with the exposure and affect the onset of the health effect. A variety 
of factors such as temperature, humidity, or the existence of other air pollutants 
may cause mortality rates to rise and fall with, and thus appear to be caused by, 
fine particulate concentrations . 9 

Also, before regulating air pollutants simply on a basis of size, more research is 
needed to try to identify which components, if any, of fine particulate matter are 
producing the observed association — ultrafine particles, nitrates, sulfates, metals, 
volatile (or “transient”) particles, and so forth. We know very little about transient 
particles, which form and disappear quickly, and, therefore, go undetected by filter 
monitors. 

Lack of air quality data for PM 2.5 is another serious problem. EPA Administrator 
Browner testified that there are 51 PM 2.5 monitors collecting air quality data at 
present . 10 The inference was that this is a large number; it is not. For example, in 
1995 there were 972 monitors measuring ozone levels and 1,737 that collected data 
on PM 10. 11 For EPA to derive mortality estimates, PM 2.5 concentrations had to be 
projected for many cities where monitoring data do not exist. 

Administrator Browner says the scientific evidence establishing the need for a 
fine-particle standard is “compelling.” I respectfully disagree. A convincing case for 
a new fine-particle standard has not been made. 

Epidemiological evidence is scant and indicates an association, not a cause-and- 
effect relationship. A toxicological explanation for the observed mortality and fine 
particle link has not been established. Exposure data are lacking due to the small 
number of monitors and this lack of data raises questions about the epidemiological 
studies. Setting a separate PM2.5 standard at this time could be another case of 
“ready, fire, aim,” as former EPA Administrator William Reilly once described past 
quick responses to perceived environmental problems. 

Let me shift gears and raise a more fundamental issue that thus far has been 
missing in the debate over the proposed ozone and particulate air quality standards. 
The Clean Air Scientific Advisory Committee hinted at this problem but perhaps its 
language was a bit too obtuse. 

THE CLEAN AIR ACT’S FLAWED GOAL 

As the members of this subcommittee are well aware, the Clean Air Act calls on 
the Environmental Protection Agency to establish and enforce air quality standards 
that protect public health with an adequate margin of safety. It proscribes the con- 
sideration of economic factors in this process. Economics may come into play only 
at the implementation phase. 

This is a very high-minded objective. Who but a Philistine could disagree with it? 

Well, nearly any economist might. In a world of scarce resources (the real world), 
people have to be concerned about balancing incremental benefits with incremental 
costs. Spending more on one activity than it brings about in added benefits means 
that resources aren’t available to spend on other desirable activities that could 
produce more benefits than their costs. 

Theoretically, it might still be possible to protect public health with an adequate 
margin of safety and spend resources wisely, provided that the health-based stand- 
ard can be set at a level where added health benefits equal or exceed added costs. 
Unfortunately, two factors are conspiring against this happy state. 

First of all, all health effects from air pollution can’t be eliminated, at least not 
for ozone. Physical responses to ozone can be demonstrated at background levels — 
levels produced by natural processes. This is what the Clean Air Scientific Advisory 
Committee (CASAC) was trying to get across in its closure letter to Administrator 
Browner when it wrote: 

The Panel felt that the weight of the health effects evidence indicates that 
there is no threshold concentration for the onset of biological responses due to 
exposure to ozone above background concentrations. Based on information now 
available, it appears that ozone may elicit a continuum of biological responses 
down to background concentrations. This means that the paradigm of selecting 
a standard at the lowest-observable-effects-level and then providing an “ade- 
quate margin of safety” is no longer possible . 12 

In plain English, the prime directive of the Clean Air Act is “mission impossible,” 
at least for ozone. Taken literally, the standard would have to be set at a level pro- 
duced by natural emissions of ozone precursors. The cost of such an effort is incal- 
culable and the goal unattainable. 
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Second, the point where incremental costs equal benefits was crossed with respect 
to ozone with the passage of the 1990 Clean Air Act Amendments. The standard 
we are currently trying to meet is costing between $4 and $28 to produce $1 worth 
of benefits . 13 A more restrictive standard, such as the one proposed, has to be an 
even worse tradeoff. Cost estimates from private economists and at the Council of 
Economic Advisers confirm this expectation. 

The Agency has presented some very modest figures for both benefits and costs 
in its Regulatory Impact Analysis (RIA). While the ozone standard being proposed 
was not specifically addressed in the RIA, its benefits should be bounded between 
$0 and $1.5 billion and its costs between $600 million and $2.5 billion, according 
to the impact analysis . 14 This figure most likely represents only a small fraction of 
the real cost of full attainment, for a variety of reasons. For example, full costs of 
attainment were calculated for only one to three cities. 

Other estimates of costs and benefits are quite different, particularly on the cost 
side. Economist Susan Dudley predicts that full attainment of the current ozone 
standard will cost between $22 billion and $53 billion a year. The proposed standard 
would add an additional $54 billion to $328 billion to the price tag, according to Dr. 
Dudley . 15 Council of Economic Advisers member Alicia Munnell has projected added 
costs for meeting the new ozone standard of $60 billion a year . 16 

EPA’s Regulatory Impact Analysis for the fine particulate standard estimates an 
annual cost of $6 billion for partial attainment. Like EPA’s cost estimate for the 
ozone standard, this figure is most likely far too low . 17 EPA truncates costs at $1 
billion per microgram (pg) of fine particle reduction, although most areas would 
incur costs to lower particulates that are much higher than this cutoff figure. 

A sensitivity analysis performed for two cities, Denver and Philadelphia, dem- 
onstrates how quickly marginal cost rises above EPA’s $1 billion/pg cutoff. In Phila- 
delphia, the $1 billion/pg cutoff would result in a 20 percent reduction in PM2.5 con- 
centration from the 2007 baseline. An additional 1 percent reduction would result 
from a $2 billion/pg cutoff, but the cost would double. The RIA reports similar re- 
sults for Denver . 18 


RECOMMENDATIONS 

EPA is not required to tighten the ozone standard or to create a new PM 2.5 
NAAQS. In the case of ozone, there is little evidence that a tighter standard will 
be more protective of those who are considered the sensitive population. For particu- 
lates, the science is not adequate to warrant a new PM 2.5 standard. Certainly, 
CASAC members were of quite divergent opinions on how to set a PM 2.5 standard. 
In her testimony, Administrator Browner made much ado about the fact that there 
was a consensus among CASAC members that a new PM 2.5 NAAQS be established. 
It is also true, however, that there was “no consensus on the level, averaging time, 
or form” of the standard . 19 

Indeed, on February 5, the chair of CASAC shared with this subcommittee just 
how tepid the support for the proposed fine particle standard was. Only two mem- 
bers of the 21-member CASAC endorsed a range for an annual PM2.5 standard as 
strict as 15 pg/m 3 to 20 pg/m 3 , yet EPA has proposed an annual limit of 15 pg/m 3 . 
Eight of the members did not support any annual PM2.5 standard . 20 (See Table 1.) 

Given the rather poor state of atmospheric and medical scientific knowledge of 
fine particles, it is difficult to see how setting a standard at this time will produce 
meaningful health benefits. Rather than press forward with a tighter air quality 
standard for ozone and a new standard for fine particles, EPA should appeal to Con- 
gress and The White House to revisit the Clean Air Act. 

Two basic reforms are required. First the fundamental objective of the Act needs 
to be changed from “protecting the public health with an adequate margin of safety” 
to “protecting the public against unreasonable risk of important adverse health ef- 
fects.” Second, benefit-cost analyses should be required, not proscribed, when setting 
air quality standards. 

The American people expect their elected officials to protect them from air pollu- 
tion that might significantly impair their health. They do not expect, however, that 
the costs of this protection will be so out of proportion to benefits that other desir- 
able outcomes are forgone because economic resources have been applied too gener- 
ously to this task. 
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Table 1 . — Summary of CASAC Panel Members Recommendations for an Annual PM2.5 Standard 

(all units (j.g/m 3 ) 


Name 

Discipline 

PM 2.5 Annual 

Ayres 

M.D 

yes 2 



20-30 









25-30 5 






15-20 



20 




Menzel 

Toxicologist 

no 

Middleton 

Atmostpheric Scientist 

yes 2 - 3 




Price 

Atmospheric Scientist/State Official 

yes 8 

Shy 


15-20 

Samet' 

Epidemiologist 

no 

Seigneur 

Atmospheric Scientist 

no 

Speizer 1 

Epidemiologist 

no 



25-30 5 

Utell '. 

M.D " 

no 



20 

Wolff 



EPA Staff 


12.5-20 





Notes: 

1 Not present at meeting; recommendations based on written comments 

2 Declined to select a value or range 

3 Concerned upper range is too low based on national PM2.5/PM10 ratio 

4 Leans toward high end of staff recommended range 

5 Desires equivalent stringency as present PM !0 standards 

6 If EPA decides a PM2.5 NAAQS is required, the 24-hour and annual standards should be 75 and 25 pig/m 3 , respectively with a robust 
form 

7 Yes, but decision not based on epidemiological studies 

8 Low end of EPA’s proposed range is inappropriate; desires levels selected to include areas for which there is broad public and technical 
agreement that they have PM2.5 pollution problems 

Source: CASAC Closure Letter on the Staff Paper for Particulate Matter, June 13, 1996, docketed as E PA— SAB— CASAC— LTR— 9 6—0 0 8 , 
Table 1. 
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Testimony of Thomas B. Starr, Ph.D. and Principal, ENVIRON 
International Corporation 

Good morning. I very much appreciate the opportunity to testify before this Sen- 
ate Subcommittee regarding the U.S. Environmental Protection Agency’s (EPA) pro- 
posed new standards for particulate matter. 

My name is Thomas B. Starr. I am a Principal with ENVIRON International Cor- 
poration, a consulting firm headquartered in Arlington, Virginia, that specializes in 
health and environmental science issues related to chemical exposures, pharma- 
ceuticals, medical devices, and food products, pesticides, and contaminants. My own 
consulting activities focus on the development and use of effective methods for incor- 
porating scientific knowledge of toxic mechanisms into the quantitative risk assess- 
ment process. A brief biographical sketch is attached (Appendix A). 

The comments I offer today are drawn principally from two separate consulting 
projects in which we have performed a critical examination of the scientific evidence 
for potentially causal associations between particulate matter (PM) exposure and 
adverse human health effects. In the first project, undertaken on behalf of the 
American Petroleum Institute, three world-renowned epidemiologists, Drs. Raymond 
Greenberg, Provost and Vice-President for Academic Affairs, Medical University of 
South Carolina, Jack Mandel, Chairman, Department of Environmental and Occu- 
pational Health, School of Public Health, University of Minnesota, and Harris 
Pastides, Chairman, Department of Epidemiology and Biostatistics, from the School 
of Public Health at the University of Massachusetts, were brought together as an 
Expert Panel to independently and objectively assess the quality of the epidemio- 
logic evidence for associations between PM exposure and increased human morbidity 
and mortality. 

In the second project, undertaken on behalf of Kennecott Corporation, an ENVI- 
RON colleague, Dr. Larisa Rudenko, and I also evaluated the case for such causal 
associations, and, in addition, assessed the credibility of health benefits that EPA 
has projected would accrue from implementation of the proposed new PM standards. 

The final reports from these projects were submitted to EPA and are included 
along with my oral testimony for your information. My remarks today briefly sum- 
marize their findings; I refer you to the full reports for additional details. 

First, the issue of causality, or whether the effects observed are truly caused by 
the exposure to PM, specifically PM2.5, or some other component of air pollution or 
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lifestyle. In assessing whether the results from epidemiologic studies support the ex- 
istence of a causal relationship between exposure and disease, criteria developed ini- 
tially by Bradford Hill ( 1965) are often applied. These include the strength, consist- 
ency, coherence, specificity, and temporality of the reported association. Although 
not explicitly stated, a presumption exists that the validity of the association has 
been established prior to consideration of these criteria. What this means is that 
the estimates of the association’s strength have been shown to be free of significant 
biases and not significantly confounded. The Expert Panel of epidemiologists and 
our independent review both concluded that the studies of PM and disease do not 
satisfy these conditions; they have inadequately addressed potential biases and they 
have failed to resolve satisfactorily the issue of confounding. 

Even if the issue of validity were to be set aside, the Hill criteria would not be 
met. The reported associations are extremely weak and vacillate between positive 
and negative based on the specific regression model that has been used to character- 
ize the dose-response relationship; as copollutants are introduced into the analyses, 
apparently positive associations attenuate in strength, often to non-significance. In- 
deed, based on the criterion of strength of association, it is difficult to imagine a 
weaker case for causality than that posed by the data on PM and mortality or mor- 
bidity. 

Furthermore, the results of the studies are not actually as consistent as they 
might at first appear. For example, different exposure measures (e.g., mean daily 
level, maximum daily level, or some lagged estimate) have been associated with dif- 
ferent endpoints (e.g., respiratory diseases, cardiovascular diseases, or total deaths). 
Also, temporal relationships between exposure variables and disease occurrence are 
not the same across studies, with lag times varying from concurrent day to several 
days earlier. 

In addition, a critically important component of coherence, namely, dose-response, 
is, at best, weakly established in only a few studies. In virtually all of the epidemio- 
logic studies of PM, exposure levels have not been not based on personal dosimetry, 
but rather on stationary samplers located in specific geographic areas. Individual 
subjects were thus assigned “community-wide” measures of exposure, rather than 
individual measures. The lack of personal exposure measures limits the ability to 
conclude that any individual death is linked to air pollution per se. In fact, there 
is a large body of data indicating that community sampler measurements rarely pro- 
vide good estimates of individual exposures. 

Even if a causal association were in fact to exist between PM exposure and dis- 
ease occurrence at the individual level, such “ecological” exposure estimates would 
likely misrepresent the association’s true strength. Equally important, the shape of 
the underlying dose-response relationship would also likely be significantly distorted 
by ecologic analyses, with sharp threshold-like curves being smoothed into more 
nearly linear curves by exposure misclassification. 

Another major challenge to the case for causality relates to the nature of PM ex- 
posure, which invariably occurs in combination with exposure to other air pollutants 
such as ozone, carbon monoxide, SO2, H2SO4, metals, and volatile organics. Because 
this mixture’s composition varies according to source, season, time of day, weather 
conditions, and geographic region, and because PM is itself a complex and highly 
variable mixture, it has been virtually impossible to disentangle the potential ad- 
verse health effects of PM, or a specific PM fraction, such as PM2.5, from those po- 
tentially attributable to other confounding copollutants. 

The question of whether the coarse and/or fine particulate components of air pol- 
lution are causally related to adverse human health effects is one of great impor- 
tance. If there is a causal relationship, identification and establishment of a safe 
and acceptable level of ambient particulate matter will be a decision with enormous 
consequences. However, the severe methodological limitations of existing studies 
prevent a conclusive judgment about the causality of associations between PM expo- 
sure and adverse health effects at the present time. EPA’s proposal for new PM 
standards is premature. 

There is an obvious need for new epidemiologic studies that collect data at the 
individual subject level. Carefully designed case-control studies can also be effective. 
It is especially important that future study designs be related to clearly articulated 
theories about the specific mechanistic pathways through which particulate air pol- 
lution may affect human health. To serve as a basis for regulatory decisionmaking, 
future epidemiologic studies will be most useful if they inform us about the specific 
manner in which individual air pollution constituents might affect human health. 
The current epidemiologic literature falls well short of this goal. 

The stated purpose for USEPA’s proposed new PM standards is to: 
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. . provide increased protection against a wide range of PM-related health 
effects, including premature mortality and increased hospital admissions and 
emergency room visits (primarily in the elderly and individuals with 
cardiopulmonary disease); increased respiratory symptoms and disease (in chil- 
dren and individuals with cardiopulmonary disease such as asthma); decreased 
lung function (particularly in children and individuals with asthma); and alter- 
ations in lung tissue and structure and in respiratory tract defense mecha- 
nisms.” ( Fed Reg 61:65638) 

How confident can we be that the proposed new PM standards will in fact lead 
to increased human health protection? The quantitative risk assessment conducted 
for EPA by Abt Associates, Inc. attempts to quantify the uncertainty inherent in the 
estimated health benefits from the new standards. This assessment is very thorough 
in its identification of many weaknesses in the underlying PM and health effects 
data, remarkably frank about its necessary reliance on numerous unproven assump- 
tions, and surprisingly even-handed in its demonstrations, via multiple sensitivity 
and uncertainty analyses, that the health benefits projected from the proposed 
standards might well be greatly exaggerated. 

Significant limitations of EPA’s benefit projections either noted in the Abt Associ- 
ates, Inc. risk assessment are in our critique of it and include the following: 

Because correlation is not causation, the projections have had to assume cau- 
sation; thus, future reductions in specific PM levels need not necessarily result 
in any material health benefits. This has not been acknowledged explicitly. 

EPA’s failure to account for the potential health effects due to simultaneous 
exposure to PM, other pollutants, and related weather variables almost cer- 
tainly leads to substantial overstatements of both the strength and statistical 
significance of the apparent associations specifically with PM exposure. This 
issue of confounding has been explored only to a very limited extent, yet EPA 
has concluded that its benefit estimates are robust to the inclusion or exclusion 
of individual co-pollutants. This conclusion is at variance with the findings of 
several reanalyses that considered multiple confounding variables simulta- 
neously. The discrepancy is almost certainly due to the fact that EPA’s sensitiv- 
ity analyses considered only “one-at-a-time” additions of individual co-pollutants 
instead of real-world multiple exposures. Thus, the true benefits that result 
from compliance with the proposed new PM standards may well be completely 
negligible. 

The benefit projections assume log-linear relationships between PM exposure 
above natural background levels and various adverse health outcomes. Because 
most days of the year have low to mid-range levels of PM, the estimated health 
benefit over an entire calendar year of daily PM exposures is dominated by the 
contribution from the many days with low to moderate levels of PM. This is pre- 
cisely the exposure range for which the empirically determined log-linear dose- 
response relationships are most uncertain. The assumption of a log-linear no- 
threshold dose-response relationship is not presently scientifically justified; 
threshold-like alternatives cannot be ruled out. 

EPA’s sensitivity analysis using different cut points (i.e., thresholds) dem- 
onstrates the enormous impact that thresholds can have on the projected bene- 
fits from proposed new standards. High thresholds imply negligible health bene- 
fits. Nevertheless, health benefits estimated with threshold-like dose-response 
relationships play only a secondary role in EPA’s benefits assessment. They 
should instead be considered at least on an equal footing with the benefits esti- 
mated with log-linear models. 

EPA’s regression models presume implicitly that the independent variables 
are known without error. Yet actual PM exposure levels are very poorly charac- 
terized and highly uncertain. EPA has acknowledged that little regional mon- 
itoring data, and virtually no personal exposure data, are available for PM2.5 
at the present time. Furthermore, recent studies have shown that only weak 
correlations exist between individual personal exposures and PM measures re- 
corded by regional monitoring stations. Uncertainty about the true values of 
these variables, or errors in their measurement, leads to a serious “errors in 
variables” problem that can only be resolved with further prospective study in- 
volving adequate simultaneous measurements of both individual PM exposures 
and region-wide measures of air quality. 

Faced with such great uncertainty in the estimated magnitude of potential health 
impacts of the proposed new standards, it seems far more reasonable for EPA to 
initiate additional data collection and analysis activities on the health effects poten- 
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tially associated with various PM fractions rather than rush to promulgate and im- 
plement new standards that could well make things worse rather than better. 

That completes my oral testimony. Thank you for your attention. I would be 
happy to answer any questions. 


Appendix A 

Thomas B. Starr trained in theoretical physics at Hamilton College and the Uni- 
versity of Wisconsin-Madison, receiving his Ph.D. in 1971. Following National 
Science Foundation postdoctoral and faculty appointments in the Institute for Envi- 
ronmental Studies at Wisconsin, he joined the staff of the Chemical Industry Insti- 
tute of Toxicology in 1981, first as a senior scientist in the Department of Epidemi- 
ology, and then in 1987 as Director of CIIT’s Program on Risk Assessment. In 1989, 
he joined ENVIRON International Corporation as a principal in the Health Sciences 
Division. His research interests have focused on means for explicitly incorporating 
knowledge of toxic mechanisms into the quantitative risk assessment process, and 
improving epidemiologic methods for assessing effects of chemical exposure on work- 
er health. He has published over 80 scientific papers and abstracts, and given hun- 
dreds of scientific presentations. 

Dr. Starr holds an adjunct faculty appointment in the Department of Environ- 
mental Sciences and Engineering in the School of Public Health at the University 
of North Carolina-Chapel Hill. He has been appointed to numerous advisory posts, 
including the Halogenated Organics Subcommittee of the U.S. Environmental Pro- 
tection Agency’s Science Advisory Board, the North Carolina Academy of Sciences 
Air Toxics Panel, and the North Carolina Environmental Management Commission 
Ad Hoc Committee for Air Toxics. Currently, he serves on the Methylene Chloride 
Risk Characterization Science Committee, and the Secretary’s Scientific Advisory 
Board on Toxic Air Pollutants for the North Carolina Department of Environmental 
Health and Natural Resources. He has testified before OSHA, EPA, and other regu- 
latory agencies regarding human health risks posed by various chemical exposures, 
including those to 1,3-butadiene, cadmium, dioxin-like compounds, formaldehyde, 
lead, methylene chloride, and environmental tobacco smoke. He is also active in pro- 
fessional societies, including the American Statistical Association, the Society for 
Epidemiological Research, the Society for Risk Analysis, and the Society of Toxi- 
cology. In 1988-89 he served as the first President of the newly formed SOT Spe- 
cialty Section on Risk Assessment, and in 1989-90 as President of the Research Tri- 
angle Chapter of the Society for Risk Analysis. 
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I. EXECUTIVE SUMMARY 

On 1 3 December 1 996, the United States Environmental Protection Agency proposed 
new National Ambient Air Quality Standards for particulate matter (USEPA 1996, Federal 
Register 61 65638-65713). The USEPA proposal would retain the current primary standards for 
PM, 0 with minor changes, and add new annual and 24-hour standards for PM,j, specifically, a 
primary annual standard of 1 5 pg/m 3 , and a 24-hour standard of 50 pg/m 3 , based upon a 3-year 
average of the 98th percentile of 24-hour PM 2S concentrations at each monitor within an area. 

The stated purpose for USEPA's proposal of new PM standards is to: 

"...provide increased protection against a wide range of PM-related health effects, 
including premature mortality and increased hospital admissions and emergency 
room visits (primarily in the elderly and individuals with cardiopulmonary disease); 
increased respiratory symptoms and disease (in children and individuals with 
cardiopulmonary disease such as asthma); decreased lung function (particularly in 
children and individuals with asthma); and alterations in lung tissue and structure 
and in respiratory tract defense mechanisms." (Fed Reg 6 1 65638) 

ENVIRON International Corporation, on behalf of Kennecott Corporation, has 
undertaken a critical review and analysis of USEPA’s quantitative risk assessment for PM to 
determine the extent to which the proposed new PM standards would lead to increased protection 
in the form of decreased frequencies of occurrence of the above-noted health effects. This risk 
assessment, conducted by Abt Associates, Inc. for USEPA is very thorough in its identification of 
many weaknesses in the underlying PM and health effects data, its reliance on numerous critical 
but unproven assumptions, and its demonstrations, via multiple sensitivity and uncertainty 
analyses, that the health benefits projected from implementation of the proposed standards may 
well be greatly exaggerated. The Abt risk assessment also acknowledges that there are other 
critical factors that could not be systematically explored because the data required for such 
analyses were not available. These factors include exposure measurement error, the important 
distinction between average ambient PM concentrations and individual personal exposures, and 
inadequate control for weather variables and multiple co-pollutants during the estimation of health 
effects attributable to specific PM fractions,. 

Had these additional factors been appropriately considered, they would serve only to 
further increase the already great uncertainty, acknowledged explicitly and often in the Abt 
Associates, Inc. quantitative risk assessment, regarding the magnitude of potential health benefits 
that might accrue from implementation of more stringent PM standards. Because a causal 
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association between adverse health effects and specific PM fractions has not yet been established, 
because other uncontrolled factors may actually be responsible for the apparent effects of PM, the 
benefits from further PM reductions are likely to be nonexistent or undetectable. The numerous 
limitations and weaknesses of USEPA's risk assessment argue strongly and convincingly against 
the implementation of new PM standards at the present time. The currently available scientific 
data are simply inadequate to justify new PM standards. 

Specific conclusions and recommendations issuing from ENVIRON's critical analysis of 
the Abt Associates, Inc. risk assessment include the following: 

( 1 ) The absence of personal exposure data has forced the Agency to rely on correlative 
“ecologic" studies relating city-wide indices of PM exposure to population indices of 
morbidity and mortality. 

(2) Because correlation is not causation, the risk assessment has had to assume causation; 
thus, future reductions in specific PM levels need not necessarily result in any material 
health benefits. USEPA needs to acknowledge this fundamental and critical limitation of 
its risk assessment. 

(3) Actual PM exposure levels are very poorly characterized and highly uncertain. USEPA 
has explicitly acknowledged that little regional monitoring data, and virtually no personal 
exposure data, are available for PM 2 5 at the present time. Furthermore, recent studies 
have shown that only weak correlations exist between individual personal exposures and 
PM measures recorded by regional monitoring stations. 

(4) At present, there is no clear understanding of the physiological mechanisms, if any, that 
may be responsible for the statistical associations that have been observed between 
fluctuations in ambient PM levels and the frequency of adverse health outcomes. 

Additional careful study is required to clarify the causation issue, to identify specific 
constituents of air pollution that may be responsible for adverse health effects, and to 
identify specific physiologic mechanisms by which such effects might arise. Only when 
such studies are completed will it be possible to scientifically justify stricter regulation of 
specific air pollution constituents. 

(5) USEPA's failure to account explicitly for the potential health effects due to simultaneous 
exposure to PM, other pollutants, and related weather variables almost certainly leads to 
substantial overstatements of both the strength and statistical significance of the apparent 
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associations of adverse health outcomes specifically with PM exposure. The USEPA 
quantitative risk assessment explores the issue of confounding variables only to a very 
limited extent in some of its sensitivity analyses, and it has concluded that effect estimates 
are robust to the inclusion or exclusion of individual co-pollutants. This conclusion is at 
variance with the findings of several reanalyses which considered multiple confounding 
variables simultaneously. The discrepancy is almost certainly due to the fact that USEPA's 
sensitivity analyses considered only "one-at-a-time" additions of individual co-pollutants. 
The true benefits that result from compliance with the proposed new PM standards may be 
completely negligible if co-pollutants or inadequately addressed weather variables are 
indeed responsible for the adverse health effects of air pollution. 

(6) USEPA has assumed log-linear relationships between PM exposure above natural 
background levels and various adverse health outcomes. Furthermore, most days of the 
year have low to mid-range levels of PM, while days with high PM values, such as those 
associated with the 98th percentile, by definition, occur only infrequently. Thus, the 
estimated aggregate risk accumulated over an entire calendar year of daily PM exposures 
is dominated by the contribution from the many days with low to moderate levels of PM. 
This is precisely the exposure range for which the empirically determined log-linear 
concentration-response relationships used by USEPA are most uncertain. The assumption 
of a log-linear no-threshold concentration-response relationship is not presently 
scientifically justified. Careful prospective studies of personal PM exposures in relation to 
adverse health outcomes will be necessary to shed additional light on this issue. 

(7) The sensitivity analysis conducted in USEPA's quantitative risk assessment using different 
cut points (i.e, thresholds) demonstrates the enormous impact that thresholds can have on 
the projected benefits from proposed new standards. High thresholds imply negligible 
health benefits. Although health benefits estimated with threshold-like concentration- 
response relationships play only a secondary role in certain sensitivity analyses included in 
USEPA's risk assessment, they deserve a prominent role in the risk assessment, and should 
be considered at least on an equal footing with the benefits estimated with log-linear 
models. 

(8) USEPA's regression models for concentration-response relationships presume implicitly 
that the independent variables are known without error. Uncertainty about the true values 
of these variables, or errors in their measurement, leads to an "errors in variables" problem 
that USEPA's risk assessment has failed to deal with effectively; it has merely 
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acknowledged this issue as an important source of uncertainty, without quantifying the 
extent of that uncertainty. Furthermore, none of the "ecologic" epidemiologic studies 
upon which USEPA has relied have dealt effectively with this "errors in variables" 
problem. This difficulty can only be resolved with further prospective study involving 
adequate simultaneous measurements of both individual PM exposures and region-wide 
measures of air quality. 

Faced with such great uncertainty in the estimated magnitude of potential health impacts 
of the proposed new standards, it seems far more reasonable for USEPA to initiate additional data 
collection and analysis activities on the health effects potentially associated with various PM 
fractions rather than rush to promulgate and implement new standards that could well make things 
worse rather than better. 
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H. INTRODUCTION 

On 13 December 1996, the United States Environmental Protection Agency formally 
announced its proposal for new National Ambient Air Quality Standards for particulate matter 
(USEPA 1996 Federal Register 61:65638-65713). Current primary particulate matter (PM) 
standards are based upon that fraction of total suspended particulate matter designated as PM I0 , 
indicating those particles with a mean aerodynamic diameter of 10 microns or less. The current 
annual standard prohibits airborne PM 10 concentrations from exceeding 50 pg/m 3 on an annually 
averaged basis. The current 24-hour PM 10 standard allows no more than one exceedance of 
150 pg/m 3 at each monitor in a location per year. The USEPA has proposed to retain the current 
primary annual standard for PM 10 of 50 pg/m 3 , and the current primary 24-hour standard of 
150 pg/m 3 as well, although the latter would be converted in the new proposal to a 98th 
percentile form, averaged over three years. 

In addition, USEPA has proposed new annual and 24-hour standards for particulate 
matter designated as PM 2S , indicating particles with a mean aerodynamic diameter of 2.5 microns 
or less. Particulate matter in this class comprises a variable subset of PM 10 with the ratio of the 
PMj 5 fraction to the PM 10 fraction varying widely in magnitude, depending on the source 
category of origin of the particulate matter, as well as time of day, weather conditions, and 
geographic region The PM 2 s fraction has previously been regulated only through the existing 
PM 10 standard. The proposed new primary annual standard for PM 2 ! is 15 pg/m 3 , based upon a 
3 -year average of the annual arithmetic mean, spatially averaged across an area. The 
corresponding new 24-hour standard is 50 pg/m 3 , based upon a 3-year average of the 98th 
percentile of 24-hour PM 2 5 concentrations at each monitor within an area. 

In announcing its decision to move forward with these new standards, USEPA identified 
two alternative sets of new PM 25 standards it is also considering, one more stringent, the other 
more relaxed, than its primary proposal. The less stringent set, comprised of a 20 pg/m 3 annual 
standard with a 24-hour standard as high as 65 pg/m 3 , was put forward in recognition of the very 
large degree of uncertainty which currently exists regarding actual PM 2 ! levels (little actual 
monitoring data are available at the present time), and the absence of any clear understanding of 
the physiological mechanisms, if any, that may be responsible for the statistical associations that 
have been observed between various measures of PM exposure and adverse health outcomes. 
Additional uncertainties with regard to (1) the identity of the true causal agent(s) in the complex 
mixture of air pollutants of which PM 2 5 is but one constituent, and (2) the possible existence of 
threshold-like dose-response relationships also serve to intensify concern that costly regulatory 
initiatives aimed at restricting the PM 2 5 fraction are premature and, at best, very inefficient. 
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The more stringent alternative set of standards, characterized by USEPA as a "maximally 
precautionary response," is comprised of an annual PM 2 5 standard as low as 12 pg/m 3 in 
combination with a 24-hour standard in the range of 20 to 50 pg/m 3 . It appears to have arisen in 
response to the view of some public health advocates that the existing epidemiological data are 
already sufficient to demonstrate a causal relationship between PM 2 5 and adverse health 
outcomes, even at remarkably low exposure levels. 

The stated purpose for USEPA's proposal of new PM standards is to: 

". provide increased protection against a wide range of PM-related health effects, 
including premature mortality and increased hospital admissions and emergency 
room visits (primarily in the elderly and individuals with cardiopulmonary disease); 
increased respiratory symptoms and disease (in children and individuals with 
cardiopulmonary disease such as asthma); decreased lung function (particularly in 
children and individuals with asthma); and alterations in lung tissue and structure 
and in respiratory tract defense mechanisms. " (Fed Reg 6 1 :65638) 

Will the proposed standards provide such protection? This is a straight-forward question 
with no simple answer. USEPA has undertaken an elaborate quantitative risk assessment to 
determine the extent to which the new PM standards would lead to increased protection in the 
form of decreased frequencies of occurrence of the above-noted health effects. Quantitative risk 
assessment is a challenging, technically complex activity involving the analysis of large amounts of 
data of varying types and quality, the development of scientific inferences with regard to various 
quantitative functional relationships among these data, and the formulation of numerous 
simplifying and/or data gap-filling assumptions, both explicit and implicit, that have not been and, 
perhaps, cannot ever be validated empirically. 

USEPA's quantitative health effects assessment for PM is quite complex and, in many 
respects, very thoughtful, but it does not provide substantial support for the Agency's assertion 
that the proposed standards will indeed provide increased protection of the public health. Far too 
many critical issues currently remain unresolved to have confidence that new PM 2! standards will 
provide any real public health benefits. 

Indeed, USEPA's quantitative risk assessment of PM is very thorough in its identification 
of many weaknesses in the underlying data, its reliance on numerous critical but unproven 
assumptions, and its demonstrations, via multiple sensitivity analyses, that the health benefits 
projected from implementation of the proposed standards may well be greatly exaggerated. There 
are, in addition, other critical factors that could not be systematically explored in the risk 
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assessment because the data required for such analyses were not available. These factors include 
exposure measurement error, the important distinction between average ambient PM 
concentrations and individual personal exposures, and inadequate control for multiple co- 
pollutants, as well as related weather variables, during the estimation of health effects due to 
specific PM fractions. 

Had these additional factors been appropriately considered, they would serve only to 
further increase the already great uncertainty, acknowledged explicitly and often in USEPA's 
quantitative risk assessment, regarding the magnitude of potential health benefits that might 
accrue from implementation of more stringent PM standards. Because a causal association 
between adverse health effects and specific PM fractions has not yet been established, because 
other uncontrolled factors may actually be responsible for the apparent effects of PM, the benefits 
from further PM reductions may well be nonexistent. The numerous limitations and weaknesses 
of USEPA's risk assessment argue strongly and convincingly against the implementation of new 
PM standards at the present time 

After briefly describing the approach USEPA has taken in estimating the health benefits 
that might ensue from new PM standards in the next section, we return to discuss in further detail 
the serious limitations in the current state-of-the-science for quantitative risk assessment of PM. 
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m. USEPA'S QUANTITATION OF POTENTIAL 
HEALTH EFFECTS FROM EXPOSURE 

USEPA contracted with Abt Associates Inc., Cambridge MA, to complete a quantitative 
risk assessment of the human health risks associated with PM exposure for two example cities, 
Philadelphia and Los Angeles. Their charge was to develop numerical estimates of the extent to 
which the proposed new standards would afford increased public health protection. Using daily 
monitoring data for PMi 0 and PM,, recorded in Philadelphia during the period September 1992 
through August 1993, similar data for Los Angeles during the 1995 calendar year, estimates of 
the "natural background" PM levels thought to be appropriate for these cities, as well as city- 
specific baseline incidence rates for the health effects of interest and estimated log-linear 
concentration-response functions drawn from several different literature sources, Abt Associates 
developed estimates of the increased annual incidence of various health endpoints associated with: 

1 ) "as is" PM conditions; 

2) PM conditions that were (at worst) in compliance with the existing PM 10 standards 
(compliance was simulated via a proportional rollback of all PM, 0 and PM 2 , values 
by whatever percentage was required to bring the most out-of-compliance PM 10 
observation into compliance); 

3) PM conditions in compliance with the new proposed standards (simulated with a 
similar proportional rollback scheme). 

As was noted above, the concentration-response functions employed by Abt Associates in 
the quantitative risk assessment were extracted ffom the extant epidemiologic literature on health 
effects associated with PM exposure in numerous locations, including the well-known "Six 
Cities," namely, Watertown MA, Kingston/Harriman TN, Saint Louis MO, Steubenville OH, 
Portage WI, and Topeka KA, For each study, Abt Associates determined the increased relative 
risk for a given health effect that would be expected, based on that study's findings, to result from 
an increase of either 50 pg/m 3 in PM 10 or 25 pg/m 3 in PM 2 , Corresponding standard errors for 
these "standardized" relative risk estimates were also determined. It is important to note that the 
log-linear form of the assumed concentration-response functions employed by USEPA in their 
main analyses guarantees that all PM increments above "natural background" levels, no matter 
how small, will yield proportionate nonzero increases in calculated relative risks. (For relative 
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risks reasonably dose to unity, there is little, if any, practical difference between log-linear and 
purely linear concentration-response relationships.) 

Pooled estimates of effect, derived by combining the results across multiple studies and 
locations with either fixed or random effects models of inter-location variability, were also 
constructed and employed as appropriate. When a random effects model was utilized in the 
calculation of benefits from PM reductions, 90% credible intervals were substituted for 
corresponding 90% confidence intervals arising from analyses based on a fixed effect model. 

Such intervals allow for the fact that the actual distribution of random effects across locations is 
unknown, and hence must be estimated, thereby introducing additional variability into the 
estimates of effect beyond that attributable to sampling. Credible intervals are always at least as 
wide as the confidence intervals that would follow from perfect knowledge of the distribution of 
random effects across locations. 

The differentials in health effects incidence between simulated compliance with the current 
PM, 0 standards and simulated compliance with the proposed new standards were then taken to be 
the net health benefit that resulted from implementation of a given proposed standard. For 
example, in the proposed rule, USEPA reports that: 

“The incidence of mortality associated with short-term PM 2 3 exposures upon attainment 
of the current PM 10 standards was estimated to range from approximately 400 to 1,000 
deaths per year in Los Angeles County (with a population of 3.6 million) under base case 
assumptions ..." (FedReg 61:65650) 

This estimated range of mortality incidence for Los Angeles county (rounded to one 
significant figure from the range of 430 to 970 deaths) was reported in Exhibit 7.3 of the 3 July 
1996 Abt Associates risk assessment report. In the December 1996 supplement to that report as 
revised in November 1996, the reduction in this range was projected to be approximately 210 to 
480 deaths (with a central reduction estimate of 350 deaths) for PM 2S levels in compliance with 
the new proposed 15 pg/m 3 annual spatially averaged standard in combination with a 98th 
percentile 24-hour standard of 50 pg/in 5 (see Exhibit 8 in the December 1996 supplement). 

For comparison, in Philadelphia, under "as is" PM conditions, which were already in 
compliance with the current PM 10 standards during the period September 1992 through August 
1993, short term PM rj exposures were estimated to have caused 200 to 500 deaths (rounded to 
one significant figure from 220 to 510 deaths as reported in Exhibit 7.1, 3 July 1996 Abt report). 
Moving into compliance with the above-noted new standards for PM 1S was estimated to reduce 
this range by from 30 to 60 deaths (as reported in Exhibit 7 of the December 1996 supplement). 
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Estimated reductions in adverse health effects resulting from compliance with the 
proposed new standards were similarly developed for mortality arising from long-term PM 
exposure, hospital admissions for respiratory and cardiac conditions, the latter for individuals at 
least 65 years of age and split into admissions specific for ischemic heart disease and congestive 
heart failure, and finally, the incidence of lower respiratory tract symptoms among 8-12 year old 
children. 

For example, from 23,000 to 58,000 8-12 year old children were estimated to exhibit 
lower respiratory tract symptoms associated with PM 2 5 exposure in Southeast Los Angeles 
County during 1995, with PM levels adjusted to attain compliance with current PM, 0 standards 
(Exhibit 7 3 of the November 1996 revision to the 3 July 1996 Abt Associates risk assessment 
report). In the December 1996 supplement to that report, the reduction in this range was 
estimated to be from 12,000 to 34,000 cases, (with a central reduction estimate of 24,000 cases) 
for PM 2 5 levels in compliance with the new proposed 15 pg/m 3 annual spatially averaged standard 
in combination with a 98th percentile 24-hour standard of 50 pg/m 3 (see Exhibit 8 in the 
December 1996 supplement). 

For comparison, in Philadelphia, under "as is” PM conditions, which were already in 
compliance with the current PM 10 standards during the period September 1992 through August 
1993, short term PM 2S exposures were estimated to have been responsible for 6,000 to 15,000 
cases of lower respiratory tract symptoms among 8-12 year old children (Exhibit 7. 1, 3 July 1996 
Abt report) Moving into compliance with the above-noted new standards for PM 2 5 was 
estimated to reduce this range by as many as 1,000 to 2,000 cases (as reported in Exhibit 7 of the 
December 1996 supplement). 

It is noteworthy that USEPA's estimates of adverse health effects associated specifically 
with the PM 2 5 fraction were developed from very limited data bases compared to those for PM 10 . 
For short-term mortality, estimates were derived solely from the expanded Six Cities study of 
Schwartz et al. (1996); estimates of chronic mortality were developed solely from the study of 51 
U S. cities by Pope et al (1995); finally, respiratory disease estimates were extracted from the 
single Thurston et al. (1994) study of Ontario, Canada. All other estimated reductions in adverse 
health effects were of necessity related to measurements of PM la . 
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IV. SUMMARY OF SIGNIFICANT LIMITATIONS AND 
WEAKNESSES OF THE PM RISK ASSESSMENT 

A. Reliance on Empirically Estimated "Ecologic" Concentration-Response 
Relationships 

The epidemiologic studies upon which USEPA has relied in developing its estimates of 
concentration-response functions have a number of serious methodologic limitations. Many of 
these limitations are discussed in considerable detail in the companion ENVIRON report which is 
focussed on the critical issue of causality (ENVIRON 1997). Both individually and collectively, 
these studies have yet to clearly demonstrate that the observed associations between PM exposure 
and adverse health effects are causal in nature. Here we discuss three specific issues related to the 
absence of demonstrated causality with significant implications for the benefits USEPA has 
estimated to arise from compliance with the proposed new standards: (1) the lack of predictive 
power of correlative, as opposed to causal, associations; (2) the important distinction between 
monitoring measurements of ambient PM levels and individual personal exposure measures, and 
(3) inadequate control for various potentially confounding variables including co-pollutants. 

1. Correlative associations lack predictive power 

Correlation is indeed not causation. If the association between PM exposure and 
adverse health consequences is solely, or even partly, due to factors other than PM 10 or 
PM 2 5 that happen to have co-varied historically with both the PM levels and the incidence 
of adverse health effects in the past, then future reductions in specific PM levels need not 
necessarily result in any material health benefits at all. Absent a truly causal 
concentration-response relationship between PM and adverse health effects, the apparent 
relationship has no real predictive power. 

Perhaps the most striking weakness in the arguments that might be martialed in 
support of a causal association between current levels of exposure to PM and adverse 
human health effects is the absence of any well-defined physiological mechanisms of toxic 
action that are clearly demonstrable in controlled laboratory studies. 

Acute effects from PM exposure are clearly evident in laboratory animals at levels 
one to two orders of magnitude greater than typical ambient levels. Indeed, such effects 
were clearly and tragically evident among humans with underlying respiratory and cardiac 
disease, exposed to the excessively high levels of air pollution that occurred during the 
public health disasters of Donora, Pennsylvania in October 1948 and London, England in 
December 1952 Under such extreme conditions, the already compromised respiratory 
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clearance and defense mechanisms could not cope with the overwhelming burden of 
incoming particulate matter. 

Most importantly, however, laboratory animal studies have yet to demonstrate 
unequivocally the effects that have been reported in humans at typical levels of human 
exposure. The absence of well-defined mechanisms of action and the failure to 
demonstrate comparable effects in controlled laboratory studies at typical levels of human 
PM exposure have forced the USEPA to rely on empirical concentration-response 
functions that may well be entirely correlative, rather than causative, in nature. Because 
the estimated health benefits projected to arise from the proposed new PM standards are 
based on unsubstantiated assumptions rather than scientific facts, they are speculative, not 
predictive with any substantial degree of reliability. Therefore, little confidence can be 
placed in their estimated values. 

2. Regional monitors do not accurately portray personal exposure. 

The epidemiologic studies upon which USEPA has relied are "ecologic" in design: 
PM exposure has been characterized in these studies not by measurement of individual 
personal exposures, but instead by data from stationary monitors (often just a single 
monitor) in specific outdoor locations in the regions studied. If causal concentration- 
response relationships between PM exposure and adverse human health effects truly exist, 
then the underlying driving variable in these relationships will be provided by each 
individual's personal exposure history, not by the ambient PM level as estimated from 
observations at fixed outdoor monitors. 

The correlations between personal exposures and regional indices of PM are not 
likely to be uniform, strong, or consistent through time because personal activity patterns 
vary greatly during the day, and because much time is spent indoors where sources of PM 
unrelated to outdoor sources contribute heavily to personal exposure. Ozkaynak et al. 
(1996) recently reported results from a study conducted in Riverside, California that 
compared central regional sampling observations of PM with outdoor concentrations 
measured near individual homes, with indoor concentrations as measured by stationary 
indoor samplers, and with PM observations from individual samplers worn by study 
participants. Although outdoor PM concentrations near homes were reasonably well- 
correlated with the regional PM measures, indoor concentrations were only weakly 
correlated with outdoor concentrations, and "personal exposures were even more poorly 
correlated with outdoor concentrations." 

If the correlations between personal exposures and regional indices of PM are 
weak, than little confidence can be placed in the estimated health benefits that have been 
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attributed to achieving compliance with the proposed new PM standards. Substantial 
additional effort needs to be directed towards the characterization of actual personal 
exposures to PM 10 , PM 2 5 , and co-pollutants. Acquisition of personal exposure histories 
over extended periods of time is particularly important in resolving the question of 
whether acute health effects are due to long-term low-level exposures or intense, short- 
term exposure episodes. Such data are also crucial to (1) resolution of the causation 
issue, (2) identification of specific air pollution constituents that may be responsible for 
adverse health effects, and (3) identification of the specific physiologic mechanisms by 
which such effects arise. Only then will it be possible to scientifically justify stricter 
regulation of specific air pollution constituents. 

3. Control for potential confounding by co-pollutants and other factors is 

inadequate. 

The concentration-response relationships employed by USEPA in its quantitative 
risk assessment of PM are essentially univariate in nature, i.e., single measures of PM, 
either PM 10 or PM 2!> have been considered one at a time in relation to the incidence of 
various adverse health outcomes. This limitation in the scope of the dose-response models 
is also a feature common to most of the epidemiologic studies upon which USEPA's risk 
assessment has been based, few of these studies simultaneously considered the potential 
effects from multiple pollutants. The failure to account explicitly for the potential health 
effects due to simultaneous exposure to PM and other pollutants will almost certainly lead 
to substantial overstatements of both the strength and statistical significance of the 
apparent associations of adverse health outcomes specifically with PM exposure. This 
point is further illustrated with several noteworthy examples below. 

Mootgavkar and his co-workers have conducted a number of reanalyses of 
selected data sets in which additional potentially confounding co-pollutants were allowed 
to enter the regression models simultaneously with measures of PM. For example, 
fluctuations in daily mortality in Steubenville, Ohio had been previously analyzed by 
Schwartz and Dockery (1992a) in relation to total suspended particulates (TSP), and they 
reported a statistically significant association between TSP and this adverse health 
outcome, even after rather elaborate adjustments for the potential effects of weather. 

When Moolgavkar et al. (1995a) reanalyzed daily mortality for full calendar years, they 
concluded that: 

"... the effect of particulates was substantially attenuated when sulfur dioxide was 

simultaneously included in the regression, and was no longer statistically 
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significant. When mortality data ware analyzed by seasons, similar results were 
obtained. In addition, there appeared to be seasonal effects in the association of 
particulates and sulfur dioxide with daily mortality. The results of the analysis 
were not robust to small perturbations in the data. In view of these findings, it is 
premature to draw any conclusions about the relationship between individual 
components of air pollution and daily mortality." 

In a similar reanalysis of daily mortality in Philadelphia during the 1973-1988 
period, Moolgavkar et al. (1995b) included consideration of a second co-pollutant, ozone, 
along with TSP and sulfur dioxide. A previous analysis by Schwartz and Dockery (1992b) 
had implicated particulate matter (specifically, TSP) as a causal factor in increased daily 
mortality in that city, even after inclusion of sulfur dioxide as a co-pollutant in their 
regression models. However, the Schwartz and Dockery analysis did not allow for 
differential effects by season of the year. 

Interestingly, Moolgavkar et al.'s (1995b) reanalysis, which did stratify by season, 
found the apparent effect of TSP on daily mortality to be “greatly attenuated" when sulfur 
dioxide was introduced into the regression model, except during the summer quarter. 
Introduction of ozone as a second co-pollutant led to a similar attenuation of TSP's 
apparent effect in the summer quarter. Thus, appropriate allowance for differential effects 
by season and the simultaneous consideration of both sulfur dioxide and ozone eliminated 
altogether the apparently significant effect of TSP in every season 

Although Moolgavkar et al. (1995b) acknowledged explicitly that other 
investigators had already concluded that some subfraction of PM was largely responsible 
for the apparent associations of air pollution with daily mortality, they took significant 
exception to that view: 

"Our results in this paper do not support this conclusion. Indeed, our analysis 
indicates that the association between pollution and mortality is attributable to 
ozone in the summer and to sulfur dioxide in the other seasons." 

In an even more recent analysis of the same data, Moolgavkar et al. (1997) have 
added a third co-pollutant, nitrogen dioxide, to their regression models. Their results 
indicate that while TSP, when considered alone, was a significant predictor of daily 
mortality in every season of the year, it failed to achieve statistical significance in any 
season of the year when sulfur dioxide, ozone, and nitrogen dioxide were also included in 
the regression models. 
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Finally, we call attention to one more recent reanalysis of the relationship between 
PM and daily mortality in Birmingham, Alabama that was conducted by Davis et al. 
(1996). Schwartz's (1993) previous analysis had concluded that PM I0 was a statistically 
significant predictor of daily mortality after adjustments were made in the regression 
model for systematic seasonal and longer term time trends, potential weather confounders, 
expressed as daily mean temperature and a categorical variable indicating if the daily mean 
temperature exceeded 28°C. His analysis of these data has since been confirmed 
independently by Samet et al. (1995), who found no major discrepancies in Schwartz's 
numerical results 

Relying on previous work of their own (Styer et al. (1995)) suggesting that 
temperature and humidity are the most important weather variables to be considered, 
Davis et al. constructed a regression model that included both linear and nonlinear 
temperature terms, two day averages of specific humidity (current day plus preceding day, 
as well as the previous 2-day average), a three day average of PM,„ measurements 
(current plus preceding two days), and a smooth time trend variable developed with cubic 
splines. The net result was a point estimate of effect for PM,, that was "substantially 
smaller than Schwartz's," with a confidence interval that did not exclude values less than 
one, indicating that the PM 1() effect was not statistically significant. 

Davis et al. conclude that "deciding what co-variates to put in the model" (model 
structure and variable selection) has the greatest impact on the results. Citing Schwartz's 
failure to consider humidity terms in his previous analyses, they further state that "we do 
not find a significant PM,,, component in any model, except in the case when (to imitate 
Schwartz) we omit the humidity component." Davis et al. find the sensitivity of model 
results to the inclusion or exclusion of certain meteorological variables to be problematic: 

"The reported coefficients and their standard errors differ widely from one model 
to another, and there are no absolute grounds for choosing any one model as the 
‘right’ model. The fact that the model selected for Birmingham is of a quite 
different nature from models that have been used in previous papers studying 
Chicago, Philadelphia and many other U S. cities only adds to the confusion 
created by the confounding of meteorological effects. In our view there are 
enormous difficulties inherent in any claim that a variable such as PM 10 has a 
consistent and statistically significant effect over a wide geographical area." 

In summary, the systematic inclusion of potentially confounding variables, both 
weather and co-pollutants, in regression models appears to consistently reduce the 
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apparent effect of PM exposures on daily mortality. This behavior, which arises as a 
consequence of co-linearity among co-pollutants, was discussed insightfully by Lipfert and 
Wyzga (1995), who stated: 

"Although multiple-pollutant modeling will likely result in loss of significance of 
one or more species and may be biased by differential measurement errors, such 
results provide valuable information and should be reported. All results based on 
only a single pollutant should be regarded as "indices" of overall air pollution, 
which may or may not indicate the best candidate for control." 

The USEPA quantitative risk assessment has explored the confounding variable 
issue, but only to a very limited extent in some of its sensitivity analyses. It has concluded 
that confounding is not a particularly critical issue in that effect estimates seemed to be 
relatively insensitive to the inclusion or exclusion of individual co-pollutants. This 
conclusion is at variance with the findings of the various reanalyses discussed above. The 
discrepancy is almost certainly due to the fact that USEPA's sensitivity analyses 
considered only "one-at-a-time" additions of individual copollutants. The reason for this 
restriction is that only a few of the original epidemiologic studies upon which USEPA has 
relied in developing its estimates of health effects considered copollutants at all, and then 
only as "one-at-a-time" additions to PM. 

For example, as indicated in Tables 7.23, 7.24, and 7.25 of the Abt risk 
assessment, Ito and Thurston's 1995 study of short-term mortality in Chicago included 
only ozone in addition to PM 10 . Kinney et al.'s 1995 study of short-term mortality in Los 
Angeles considered only carbon monoxide or ozone, but not both simultaneously, in 
addition to PM 10 . Pope's 1994 study of short-term mortality in the summer season in the 
Utah Valley considered only ozone in addition to PM 10 . 

Furthermore, only one study of hospital admissions in Ontario, Canada by 
Thurston et al. (1994) examined the impact of inclusion of a copollutant on estimates of 
effect for PM 25 . In that study, consideration of ozone in addition to PM 25 reduced the 
effect estimate for PM 2 , by a nearly two-fold factor (from 0.086 to 0.045 cases per 
100,000), and the effect of PM 2 S was no longer statistically significant. Indeed the lower 
bound of the 90% credible interval was negative, indicating that a potentially beneficial 
effect of PM 25 exposure could not be ruled out. 

Clearly, there is insufficient data at the present time to conclude that consideration 
of copollutants in addition to PM 2 5 would have little impact on the estimates of effect 
associated with PM 2 s exposure. "One-at-a-time" consideration of co-pollutants and 
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various weather variables is simply not adequate to address the complex issue of 
confounding. "One-at-a-time" is not the way co-pollutants and weather variables occur in 
nature, and it is not an appropriate method for assessing the relative importance of 
multiple confounding variables. Such limited consideration fails to provide a sufficient 
scientific basis for concluding that USEPA's benefit estimates are robust to the potentially 
significant influences of confounding variables. The true benefits that result from 
compliance with the proposed new PM standards may well be completely negligible if co- 
pollutants and/or other confounding variables such as weather are actually responsible for 
the adverse health effects of air pollution. 

B. Possible Threshold Forms for True Concentration-Response Relationships 

In the Federal Register notice of its proposed new PM standards, USEPA has 
acknowledged explicitly that 

"The single most important factor influencing the uncertainty associated with the risk 
estimates is whether or not a threshold concentration exists below which PM-associated 
health risks are not likely to occur " (Fed Reg 61 65651) 

The large degree of uncertainty in the estimated public heath benefits attributable to 
compliance with the proposed new standards is due primarily to two factors. First, the underlying 
concentration-response relationship, if in fact there tmly is one, may not be log-linear, 
i e , approximately linear, all the way down to the natural background PM levels, as USEPA's 
baseline risk assessment has assumed. It is in fact very likely that a minimum threshold level of 
exposure to PM exists that must be exceeded before any adverse health consequences would 
ensue. 

Second, most days of the year have low to mid-range levels of PM, while days with high 
PM values, such as those associated with the 98th percentile, by definition, occur only 
infrequently. Unless the assumed concentration-response relationship is highly nonlinear, with 
disproportionately greater risks associated with high PM exposure levels, the predicted aggregate 
risk accumulated over an entire calendar year of daily PM exposures will be dominated by the 
contribution from the many days with low to moderate levels of PM. This is precisely the 
exposure range for which the empirically determined concentration-response relationships utilized 
by USEPA are most uncertain. 

The Abt risk assessment has examined the impact of a threshold in the concentration- 
response relationships for various health effects, at least to a limited extent. Specifically, in 
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Exhibits 7. 13 through 7.20 of the November 1996 revision to the July 1996 report, three 
alternative threshold levels for either PM 10 (20, 30 or 40 pg/m 3 ) or PM 2 5 (10, 18, or 30 pg/m 3 ) 
were explored. Exhibit 7.16 demonstrates that existence of a PM 2 5 threshold at 30 pg/m 3 reduces 
the estimated "as is" impact of PM 25 on short term mortality in Philadelphia County during the 
September 1992 - August 1993 period from 1.8% of total incidence (assuming linearity) to 0 1% 
This is nearly a twenty-fold reduction in the estimate of PM 2 , effect before implementation of 
new standards. Similarly, the estimated incidence of lower respiratory tract symptoms among 8 - 
12 year old children is reduced from 20% to 3.8%, a more than five-fold reduction. 

Clearly, USEPA's assumption of log-linear concentration-response relationships for 
various health effects has an enormous impact on the estimated baseline incidence of those effects 
as well as the estimated benefits associated with implementation of the proposed new standards. 
However, the log-linear assumption cannot be justified. As is discussed further below, the 
epidemiologic studies upon which USEPA has relied do not have the statistical power to rale out 
the existence of threshold dose-response relationships. 

That thresholds for nearly all toxic responses to chemical exposure exist has been a 
dominant tenet of toxicological thought since the time of Paracelsus (1493-1541), who wrote: 

"All substances are poisons; there is none which is not a poison. The right dose 

differentiates a poison and a remedy." 

The only clear exception to this general rule of toxicological experience is the cancer 
endpoint. Because many cancers have been demonstrated experimentally to arise from single cells 
whose genetic material has been altered irreversibly by specific individual biochemical interactions 
with carcinogenic substances, there is now widespread scientific consensus that natural 
carcinogenic processes, ongoing even in the absence of exposure, can be augmented or 
accelerated incrementally even by extremely low levels of exposure to some carcinogenic 
materials. 

USEPA has failed to make a convincing scientific argument that the log-linear 
concentration-response relationship it has assumed for the effects of PM on all health endpoints is 
appropriate. None of the epidemiologic studies relied upon in USEPA's quantitative risk 
assessment have undertaken a thorough and systematic examination of alternative nonlinear 
exposure-response relationships. They simply assumed a log-linear dependence of relative risk 
upon PM levels, often in the absence of any additional information on co-pollutants. Interestingly, 
in Samet et al.'s (1995) reanalysis of the Philadelphia data on acute mortality, TSP, when it was 
considered in combination with sulfur dioxide, was found "to have little effect on mortality until it 
reached 100 pg/m 3 ". Moolgavkar et al. (1997) have also concluded that "The data currently do 
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not support a linear no-threshold exposure-response relation for a particulates-mortality 
association." 

We strongly agree with this conclusion. The assumption of a linear no-threshold 
concentration-response relationship is not presently scientifically justifiable. Careful prospective 
studies of personal PM exposures in relation to adverse health outcomes will be necessary to shed 
additional light on this issue. The sensitivity analysis conducted in USEPA's quantitative risk 
assessment using different cut points (i.e, thresholds) demonstrates the enormous impact such 
thresholds have on the projected benefits from proposed new standards. 

Health benefits estimated with threshold-like concentration-response relationships should 
play a central role in USEPA’s quantitative risk assessment, because they are the rule, rather than 
the exception, in toxicology. However, they have been assigned a secondary role in relation to 
the effect estimates obtained by USEPA with log-linear models. Indeed, as previously indicated, 
USEPA's quantitative risk assessment demonstrates clearly that concentration-response 
relationships with significant threshold levels lead to negligible public health benefits from the 
proposed PM standards. 

C. Limited and Differential Accuracy of PM Measurements 

Regression models of concentration-response relationships generally presume, albeit 
implicitly, that the independent variables are known without error. Uncertainty about the true 
values of these variables, or errors in their measurement, leads to an "errors in variables" problem 
that has no simple solutions in the general multivariate case. None of the epidemiologic studies 
upon which USEPA has relied in developing quantitative estimates of benefits from compliance 
with its proposed new PM standards have dealt effectively with the "errors in variables" problem. 
USEPA's quantitative risk assessment, although acknowledging this issue as an important source 
of uncertainty, also fails to deal effectively with it. It may well be that this difficulty can only be 
resolved with further prospective study involving adequate simultaneous measurements of both 
individual PM exposures and region-wide measures of air quality. 

Lipfert and Wyzga (1995) have discussed several aspects of this problem in considerable 
detail. One very important issue relates to the fact that air pollution is a mixture of well- 
correlated co-pollutants that are not all measured with the same precision. It may be, for 
example, that one particular component is primarily responsible for adverse health effects, but that 
this component is measured only with considerable error. Another component, highly correlated 
with the first, but not causally related to adverse health effects, might be measured with far 
greater precision. Lipfert and Wyzga have shown that when regression models are developed 
with such variables entered individually, they may each appear to be highly statistically significant. 

More importantly, however, when these variables are entered simultaneously into a 
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regression model, the variable with greater measurement error may lapse into nonsignificance 
even though it is the true underlying causal variable, while the variable with the smaller 
measurement error may remain highly statistically significant, even though it is just a highly 
correlated, non-causal confounder. Differentials in the reliability of exposure estimates can thus 
lead to invalid inferences with regard to the underlying causal variables. It is therefore essential 
that USEPA give full and careful consideration to the consequences of the measurement error that 
are known to exist in the independent variables used in its regression models. This has not been 
accomplished in the current proposal. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

In developing its quantitative risk assessment of potential health benefits from its proposed 
new PM standards, USEPA has relied on epidemiologic studies with significant methodologic 
limitations. Chief among these is the failure of these studies to have determined individual 
personal exposure levels that might be directly linked to adverse health outcomes. The absence of 
personal exposure data has forced the Agency to rely on correlative "ecologic" studies relating 
regional indices of PM exposure to population indices of morbidity and mortality. However, 
correlation is not causation If the association between estimated PM exposure and adverse 
health consequences is solely, or even partly, due to factors other than PM 10 or PM 2 5 that happen 
to have co-varied historically with both the PM levels and the incidence of adverse health effects 
in the past, then future reductions in specific PM levels need not necessarily result in any material 
health benefits USEPA needs to acknowledge this fundamental and critical limitation of its risk 
assessment. 

The correlations between personal exposures and regional indices of PM are not likely to 
be uniform, strong, or consistent through time because personal activity patterns vary greatly 
during the day, and because much time is spent indoors, where sources of PM unrelated to 
outdoor sources contribute heavily to personal exposure. If the correlations between personal 
exposures and regional indices of PM are weak, then little confidence can be placed in the 
estimated health benefits that have been attributed to achieving compliance with the proposed new 
PM standards. Further study is required to clarify the causation issue, to identify specific 
constituents of air pollution that may be responsible for adverse health effects, and to identify 
specific physiologic mechanisms by which such effects arise. Only then will it be possible to 
scientifically justify stricter regulation of specific air pollution constituents. 

The concentration-response relationships employed by USEPA in its quantitative risk 
assessment of PM are essentially univariate in nature, i.e., single measures of PM, either PM 10 or 
PM 2 s , have been considered one at a time in relation to the incidence of various adverse health 
outcomes. This limitation in the scope of the independent variables included in the concentration- 
response models is also a feature common to most of the epidemiologic studies upon which 
USEPA's risk assessment has been based; few of these studies simultaneously considered the 
potential effects from multiple pollutants. The failure to account explicitly for the potential health 
effects due to simultaneous exposure to PM and other pollutants almost certainly leads to 
substantial overstatements of both the strength and statistical significance of the apparent 
associations of adverse health outcomes specifically with PM exposure. 
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The USEPA quantitative risk assessment has explored the confounding variable issue to 
a very limited extent in some of its sensitivity analyses. It has concluded that confounding is not a 
particularly critical issue in that effect estimates seemed to be relatively insensitive to the inclusion 
or exclusion of individual co-pollutants. This conclusion is at variance with the findings of the 
various reanalyses discussed above. The discrepancy is almost certainly due to the fact that 
USEPA's sensitivity analyses consider only "one-at-a-time" additions of individual co-pollutants. 
This is not the way co-pollutants occur in nature, and it clearly does not provide a sufficient 
scientific basis to conclude that USEPA's benefit estimates are robust to the potentially significant 
influences of confounding variables. The true benefits that result from compliance with the 
proposed new PM standards may be completely negligible if co-pollutants or inadequately 
addressed weather variables are indeed responsible for the adverse health effects of air pollution. 

The large degree of uncertainty in the estimated public heath benefits attributable to 
compliance with the proposed new standards is due primarily to two factors. First, the underlying 
concentration-response relationship, if there actually is one, may not be log-linear, 
i.e , approximately linear, all the way down to the natural background PM levels, as USEPA's 
baseline risk assessment has assumed. It is likely that a minimum threshold level of exposure to 
PM exists that must be exceeded before any adverse health consequences might ensue. Second, 
most days of the year have low to mid-range levels of PM, while days with high PM values, such 
as those associated with the 98th percentile, by definition, occur only infrequently. Unless the 
concentration-response relationship is highly nonlinear, with disproportionately greater risks 
associated with high PM exposure levels, then the aggregate risk accumulated over an entire 
calendar year of daily PM exposures will be dominated by the contribution from the many days 
with low to moderate levels of PM. This is precisely the exposure range for which the empirically 
determined log-linear concentration-response relationships employed by USEPA are most 
uncertain. 

The assumption of a no-threshold concentration-response relationship is unproven and not 
scientifically justified. Careful prospective studies of personal PM exposures in relation to 
adverse health outcomes are prerequisite to establishing the existence of such a relationship. 

The sensitivity analysis conducted in USEPA's quantitative risk assessment using different 
cut points (i.e, thresholds) demonstrates the enormous impact such thresholds have on the relative 
significance of projected benefits from proposed new standards. Benefits estimated with 
threshold-like concentration-response relationships should play a central role in USEPA's 
quantitative risk assessment rather than the secondary role they have been assigned in comparative 
sensitivity analyses. Reliance of the primary estimates upon log-linear models is unjustified. 

Regression models of concentration-response relationships generally presume, albeit 
implicitly, that the independent variables are known without error. Uncertainty about the true 
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values of these variables, or errors in their measurement, leads to an "errors in variables" problem 
that has no simple solutions in the general multivariate case. None of the epidemiologic studies 
upon which USEPA has relied in developing quantitative estimates of benefits from compliance 
with its proposed new PM standards have dealt effectively with the "errors in variables" problem. 
USEPA's quantitative risk assessment, although acknowledging this issue as an important source 
of uncertainty, also fails to deal effectively with it. This difficulty can only be resolved with 
further prospective study involving adequate simultaneous measurements of both individual PM 
exposures and region-wide measures of air quality. 

Faced with such great uncertainty as to not only the magnitude but even the existence of 
potential health impacts of the proposed new standards, it would seem far more reasonable that 
USEPA initiate additional data collection activities on the various PM fractions rather than rush to 
promulgate and implement scientifically unjustified new standards. 
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I. EXECUTIVE SUMMARY 

In the Proposed Decisions on the National Ambient Air Quality Standards (NAAQS) for 
Particulate Matter (PM) the US Environmental Protection Agency (USEPA) concludes that two 
new primary PM 2 , standards should be added to the existing PM NAAQS based on the judgment 
that PM 2 5 is causally related to increases in death (mortality) and respiratory illness or symptoms 
(morbidity). Despite the Agency’s observation that individual studies are limited for addressing 
questions of causality, they concluded that the “consistency and coherence of the evidence across 
the studies ”, along with the “ relatively small ranges of variability in the effects estimates 
observed in these studied' evaluated “ are consistent with expectations based on assuming causal 
relationships between mortality and morbidity effects and PM exposure". 

On behalf of Kennecott Corporation, ENVIRON has conducted a critical review of the 
data relied upon by USEPA to reach its conclusions. We disagree with the Agency, as do the 
chair of USEPA’ s Clean Air Science Advisory Committee (CASAC) and other respected and 
impartial members of the scientific community, in that we do not believe that the Agency has 
developed scientifically credible NAAQS. There are two reasons for this conclusion: (1) the 
qualitative attribution of causality has not been clearly established, and (2) because of the 
uncertainties in the estimation of potential risk from current ambient air pollution, USEPA’s risk 
assessment does not demonstrate that a reduction in PM 2 5 levels will indeed save lives or prevent 
disease 1 

When determining causality, expert judgment is applied to both individual studies and the 
entire data base. In our scientific review, we first determined whether individual epidemiologic 
studies were free from bias and confounding by evaluating whether potentially confounding 
variables such as copollutants (e g., ozone, S0 2 , H 2 S0 4 , NO,,, volatile organics, and metals), and 
weather conditions (i.e., temperature, season, relative humdity) could explain the reported 
observations. We also evaluated the degree to which exposures were accurately classified and 
measurements of pollutants were error-free. 

Then, using the widely accepted Bradford Hill criteria, the data base as a whole was 
evaluated to determine whether the conditions for causality were met. The criteria include 
temporality (whether effects follow exposures), consistency (whether the same extent of response 
is noted across different geographic regions and population groups), biological plausibility 


‘The former is the subject of this submission; the latter is commented upon in ENVIRON’s 
accompanying remarks on the Quantitative Risk Assessment. 
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(whether a toxicological mechanism can be proposed to account for the observed effects), and 
coherence (whether the same effects are noted across different studies). 

When associations between exposures and outcomes are strong, i.e., when relative risks 
are high, attribution of causality is relatively straightforward. When the association is weak, 
however, as in the case of PM, sound science requires that more emphasis be placed on making 
certain that the quality of the studies and their subsequent analyses meet minimal standards 
(i.e., reproducibility), and that the observed associations between exposures and outcomes be 
biologically plausible. 

The PM data base does not meet the standard required to make a causal attribution. This 
conclusion is based on the following observations: 

• The strength of the association between measures of air pollution, or any component of 
air pollution and adverse health outcome is very weak (relative risk ranges from 
approximately 1.06 to < 1.5). 

• Significant uncertainties exist in estimates of exposure. In particular, the ecological 
fallacy, which states that measures of population exposure can not be used to determine 
individual exposures, is clearly in effect because estimates of exposures in all of the studies 
are derived from community samplers, not individual monitors. It is therefore impossible 
to determine whether individuals who die or experience health problems are actually 
exposed to the air masses measured by these sampling devices. 

• Because PM 2 , is a mixture of different chemical species arising from volatilized materials, 
PM precursors are not only sources, but also copollutants in contemporary air pollution. 
When the role of these copollutants is carefully considered, measures of PM-associated 
risk decrease, often to insignificance. Other pollutants (e.g., ozone, S0 2 , H' , CO, and 
N0 2 ), however, often maintain a significant association with adverse health outcomes. 
Thus the consistency and coherence criteria are not satisfied. 

• Although exposures to high levels of pollutants have clearly caused death and respiratory 
distress in the past, there is no compelling biological or toxic mechanism that can explain 
the adverse health outcomes noted for current PM levels. Much research has been 
conducted to identify such mechanisms, but to date, no scientifically-defensible argument 
can be proposed to account for the effects observed in people exposed to current levels of 
air pollution. 


2 


ENVIRON 



89 


The regulatory implications of the inability to attribute causality to PM are critical: if PM 
in general, or PM 2 , specifically, is not responsible for these adverse health effects, imposing new 
NAAQS, and the control strategies required for compliance willnot decrease the risk(s) attributed 
to particulates. Based on current knowledge, it is not clear that decreasing levels of PM 2 5 would 
save lives or avoid diseases 

At this time, we believe that USEPA should not revise the PM NAAQS but rather 
immediately implement a targeted research program to address the incomplete data base on PM 2 5 
and uncertainties regarding key issues in causality attribution and the subsequent estimation of 
risk from PM. This recommendation is consistent with CASAC’s position. 

In particular, the Agency’s reliance on the apparent consistency and coherence of the data 
must be reevaluated in light of the careful and rigorous reanalyses of the key studies that 
contradict those'judgments. By the next cycle of criteria pollutant review, sufficient data should 
be available to determine whether additional control strategies for particulates, or other pollutants, 
should be implemented to minimize public health risks. 

Given the continually decreasing levels of air pollution in the US, we do not believe that 
this delay will increase risk; in fact, by virtue of its increased precision, it will provide a more 
certain opportunity to improve the public health. 
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n. INTRODUCTION 

In the Proposed Decisions on the National Ambient Air Quality Standards (NAAQS) for 
Particulate Matter (PM) issued on 13 December 1996, the US Environmental Protection Agency 
(USEPA) concludes that the current primary standard for PM 10 should be changed to provide 
increased protection against a wide range of “PM-related” health effects by the addition of two 
new primary PM 25 standards (at annual and 24-hour mean concentrations of 15 pg/m 3 and 
50 pg/m 3 , respectively). In addition, the Agency proposed to revise the current primary 24-hour 
standard for PM ltl (150 pg/m 3 ) by revising its form, but maintaining the current annual primary 
PM 10 standard of 50 pg/m 3 . 

We note the difficulty of reviewing, interpreting, and proposing regulations on the large 
and complex body of health effects data associated with low-level exposures to particulate air 
pollutants within a judicially-mandated time frame that is insufficient to allow for deliberate 
consideration and the peer-review necessary to develop scientifically-defensible NAAQS. In 
addition to studies in the primary literature, sophisticated analytical approaches have been 
developed to address the intertwined issues presented by the complex mixtures comprising 
contemporary air. These also require careful consideration and rigorous peer-review prior to the 
imposition of new standards. 

Although acknowledging that uncertainties exist, the Agency has concluded that there are 
increased risks of acute and chronic adverse health effects following exposure to PM at levels 
currently found in ambient air, especially from fine particulates (PM 2 5 ). Further, the Agency 
concludes that although individual studies are inherently limited as a basis for addressing questions 
of causality, the “ consistency and coherence of the evidence across the studied, along with the 
“ relatively small ranges of variability in the effects estimates observed in these studies” 
evaluated “are consistent with expectations based on assuming causal relationships between 
mortality and morbidity effects and PM exposure" (61 FR241, p. 65646). 

The key health effects that have been associated with exposures to contemporary ambient 
air pollution levels have been divided into increased risks of mortality, morbidity, and altered 
measures of lung function; they can further be divided into effects noted following short-term 
(i.e., acute) or long-term (i.e., chronic) exposures to ambient levels of air pollution found in US 
urban airsheds. Although voluminous, the epidemiologic data base on which the conclusions 
regarding contemporary air pollution levels rests consists of time series or cross-sectional studies 
that are ecologic in nature (i.e., measures of exposure are for municipal regions (eg., cities and 
zip code areas) and the populations contained within them) and do not contain individual 
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measures of exposure 2 . What is particularly notable about this rather extensive body of studies, 
however, is despite the apparent consistency and coherence referred to by the Agency, the 
magnitude of effect (or strength of association) is extremely weak, even by the contemporary 
standards of epidemiologists more accustomed to evaluating “leSs obvious” risks. 

In fact, it is the weakness of the association, the complex mixture of pollutants to which 
exposures occur, and the inability to accurately identify individual exposures, that require 
consideration of hypotheses alternative to those concluding that current ambient levels of PM are 
causally associated with adverse health outcomes. USEPA’s Clean Air Scientific Advisory 
Committee (CAS AC) has commented in print (Wolff 1996) on the accelerated pace and 
inadequacy of the scientific assessment and peer-review of the relevant studies of PM. CASAC 
has recommended against increasing the stringency of the PM 2 5 NAAQS, because the goal of 
achieving a scientifically-defensible NAAQS had not been achieved (Wolff 1996). 

We concur with CASAC and disagree with USEPA’s position that there is sufficient 
evidence at this time to attribute a causal association between exposure to contemporary levels of 
particulate matter, especially PM 2 ! , and the adverse health outcomes cited by the Agency. The 
regulatory implications of the uncertainty and consequent inability to directly attribute causality 
are critical: if it is not particulate matter, or PM 2 5 specifically, that is responsible for the 
consistent effects noted, imposing control strategies for these agents will not result in the 
amelioration of the public health risk(s) attributed to particulates. In the following set of 
comments, we present our reasons for this opinion. We also direct the Agency’s attention to 
another submission to the docket by Greenberg et al. (1997), in which an expert panel of 
epidemiologists address the issue of causality, and our comments (ENVIRON 1997, attached) in 
which we address the quantitative risk assessment employed by the Agency in proposing the new 
PM NAAQS. 


2 Although the three cohort studies of air pollution (i.e , the Harvard 6-Cities study (Dockery et al. 
1993), the California Seventh Day Adventist study (Abbey etal. 1991, 1993, 1995), and the American 
Cancer Society study (Pope et al. 1995), incorporate some individual lifestyle data such as smoking , they 
also imply that central measurements of air pollution are valid for individual cases (see discussion of ecologic 
fallacy in Section III). 
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m. ARGUMENTS FOR CONSIDERATION 
OF ALTERNATIVE INTERPRETATIONS 

As previously stated, the weakness of the association between measures of PM exposure 
and the adverse health outcomes cited as resulting from those exposures casts doubt on the 
attribution of causality to PM. Although the identification of the limits that bound “weak” 
associations is open to some debate, relative risks between 3 (Wynder 1987) and 2 (Greenberg et 
al. 1997) are considered weak; those less than 2 as very weak. The importance of weak 
association is that the closer the risk ratio is to one, “ the more likely it is that choice of the 
comparison standard, bias, confounding, or inappropriate analysis may explain it, and the 
greater the need for thorough understanding of the underlying biological mechanism s" (Wynder 
1987) In other words, where measures of risks are high, more reliance may be placed on the 
attribution of causality to a specified exposure. For example, the relative risk for lung cancer of 
heavily exposed occupational cohorts ofchrysotile asbestos workers is 11.8; workers engaged in 
the manufacture of polyvinyl chloride have relative liver cancer risks of 12 (Monson 1990). At 
the opposite end of the spectrum, however, where associations are weak (i.e., < 2), confidence 
may be placed in the outcome measures when endpoints are congruent with predicted biological 
effects, and meet the Hill criteria of biological plausibility and coherence. The absence of such 
congruence requires that the question “How certain are we that the correct causative agent has 
been identified?” be asked. As stated by USEPA (1996b) and many others, (Wilson and Spengler 
1996, Wolff 1996) although the measure of relative risk is small, the public health implications of 
these associations (if correct) are significant, given the number of people exposed. 

In the following, we have illustrated some of the contributing factors to the weakness of 
outcome, including the potential for confounding resulting from uncertainties in exposure 
characterization (e g., chemical differences in the composition of contemporary air pollution) and 
measurement uncertainty (i.e , the ecological fallacy). This serves as a preface to reviewing 
USEPA’s conclusions regarding causality for PM at current ambient levels in the context of the 
Hill criteria for causation. As several comprehensive reviews of the key studies have recently 
been published, including USEPA’s Air Quality Criteria Document for Particulate Matter 
(USEPA 1996a) and the Staff Paper on which many of USEPA’s conclusions are based (USEPA 
1996b), we have not repeated study descriptions here, and refer to the primary literature or 
reanalyses as appropriate. 
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A. Compositional Issues: Potentially Confounding Roles for Co-pollutants 

Particulate matter is not a discrete chemical entity; rather, airborne PM is a heterogenous 
mixture of many different chemical species arising from different sources. Fine mode particles 
(i.e., PM 2 ,) are generally derived either from volatilized materials that have condensed to form 
primary particulates, or from precursor gases that undergo chemical reactions or condense onto 
existing particulates while suspended in the atmosphere. Precursors of fine mode particles include 
sulfur dioxide (S0 2 ), nitrogen oxides (NO,), and some organic compounds. Secondary PM is 
derived from the reactions of hydroxyl (OH), ozone (0 3 ), and hydrogen peroxide (H 2 0 2 ) with the 
precursors during periods of relatively high temperature and sunlight, or in fog. Coarse mode 
particles result from nonanthropogenic sources (e g., pollen and sea spray), the breakdown of 
crustal matter creating fugitive dust, and other anthropogenic activities including farming, mining, 
and construction. 

In general, under low relative humidity conditions, particles with diameters smaller than 
1 pm are considered fine mode particles, and particles with diameters greater than 2.5 pm are 
contained in the coarse mode fractions. When the relative humidity is high, however, waters of 
hydration increase the apparent diameter of particles to such an extent that particles whose 
original mean mass diameters measured less than 1 pm are found in the small size tail of the 
coarse fraction (i.e., PM 25 or larger) . Thus, emissions from identical sources may “mature” into 
very different particle size distributions depending on weather conditions over geographical 
regions, and adjusting for relative humidity to more accurately measure exposure may have a 
significant impact on risk measures. 

Several investigators have attempted to control for the effects of weather with varying 
degrees of success (HEI 1995, 1996), Moolgavkar and colleagues (1995a,b, 1996, 1997), Wyzga 
and Lipfert (1995a). Noted in their studies has been the dependence of outcome measures on the 
manner in which weather variables such as temperature and humidity covary with pollutants and 
thus contribute to the apparent correlation between exposure and outcome. For example, 
although mortality varies seasonally in all climates (Lipfert and Wyzga 1995a), the introduction of 
air pollutants into seasonal mortality evaluations adds complexity because the relative prevalence 
of pollutants differs among seasons in temperate climates (eg., high levels of CO in winter and 
high levels of ozone in summer). The potentially confounding effects of weather and season have 
been demonstrated by Moolgavkar and his colleagues (1995a,b) and HEI (Phase 1) as attenuators 
of significance for some combinations of pollutants (e.g., PM, S0 2 ), and persistence of effects for 
others (e g., ozone in Minneapolis (Moolgavkar 1997)) for hospital admissions as measures of 
morbidity. 
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Recently, Davis et al. (1996) have reconstructed the mortality data for Birmingham, 
Alabama reported by Schwartz (1993), and performed an independent analysis incorporating 
alternative modeling strategies. When considering three-day PM,„ averages, some of their results 
were in substantive agreement with those presented by Schwartz; i.e., a statistically significant 
association between PM 10 exposure and mortality outcome. However, this result appears to be 
highly sensitive to the form of the model used to perform the analysis. When all the model 
uncertainties were considered, incorporation of terms accounting for relative humidity resulted in 
disappearance of the significance of the PM 10 - morbidity outcome. Whether the attenuation of 
effect measure is an artifact of model specification, or an accurate descriptor of the influence of 
meteorological conditions on potential risk is not clear. Nonetheless, the observations of Davis et 
al are consistent with those reported by other investigators (Moolgavkar et al. 1995, 1996, 

Lipfert and Wyzga 1996a,b), and imply that there is a significant potential for weather conditions 
to confound potential associations between pollutants and measures of mortality or morbidity. 

In addition to the role of temperature and relative humidity, it is clear that fine particles 
(PM 2 s ) arise, in part, from reactions of precursor gases many of which persist in urban airsheds 
and contribute to the total exposures experienced by the populations evaluated in the 
epidemiologic studies. PM 2 , precursors are thus not only sources, but also covariates in these 
analyses. 

Attempts have been made by original investigators (reviewed by HEI 1996a, Lipfert and 
Wyzga) as well as individuals (Moolgavkar et al. 1995a, b, 1996, 1997. Lipfert and Wyzga 
1995a,b) and organizations (HEI 1995) to dissect the potential confounding effects of colinear 
pollutants and differential measurement error from PM. Chief among these are reanalyses of parts 
or all of the Six City study (Dockery et al. 1993), especially Philadelphia and Steubenville 
(Moolgavkar and colleagues, 1995, 1996; HEI 1996a,b). In many cases the associations between 
ozone, sulfur dioxide, or carbon monoxide and adverse health outcome can be as important, or 
even more important than PM measured in total or as a mass fraction. These studies have shown 
that in most cases, when attempts are made to include more than one pollutant in multiple 
regression analyses, the effects of PM (or PM I0 or PM 2 5 ) attenuate, and different pollutants 
appear to retain robustness of association. 

For example, in the first of his series of reanalyses, Moolgavkar et al. (1995a) revisited the 
Steubenville component of the study reported by Schwartz and Dockery (1992) with two goals: 
(1) to replicate the published findings; (2) to reanalyze the data set after considerations of various 
data recombinations. Schwartz and Dockery had reported that PM was significantly associated 
with daily mortality in Steubenville, with the association persisting even after adjustments for the 
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effects of weather, with no attenuation of the magnitude of effect when PM and sulfur dioxide 
were considered simultaneously. 

Moolgavkar and his colleagues collected Steubenville daily death data from mortality 
tapes of the National Center for Health Statistics for the years 1974-1984 inclusive. Deaths due 
to accidents were excluded, leaving two distinct data sets for analysis: (1) “total” mortality, which 
represented all deaths (excluding accidents) occurring in Steubenville; and (2) “restricted” 
mortality, which included all deaths (excluding accidents) occurring in the area defined as 
Steubenville in individuals classified as Steubenville residents. Moolgavkar et al. point out that it 
is not clear which mortality data set was used by Schwartz and Dockery, despite personal 
communication from Schwartz that restricted mortality was employed. Daily weather information 
and air pollution data were in good agreement with that used by Schwartz and Dockery. 

Statistical analysis of the data sets also differed. Although Moolgavkar et al. employed 
the generalized estimating equation (GEE) approach used by Schwartz and Dockery, they also 
evaluated a number of Poisson regression models. The latter method resulted in similar parameter 
estimates but different standard errors and confidence intervals when compared to the results 
obtained by the GEE approach of Schwartz and Dockery. 

The differences in errors and confidence intervals led Moolgavkar et al. to alternative 
interpretations of the data. For example, reanalysis of the full-year (all seasons) data, with TSP as 
the only covariate, resulted in a significant association with mortality using a one day lag, with a 
relative risk per 1 00 pg/m 3 of 1 .029 (95% Cl = 1 .007-1 .05 1); this result was in good agreement 
with that reported by Schwartz and Dockery (1992). However, Moolgavkar et al. found that 
including both TSP and sulfur dioxide reduced the TSP effect to a level that was no longer 
statistically significant. Schwartz and Dockery’s findings of a significant TSP effect regardless of 
inclusion of sulfur dioxide in the model could only be reproduced if GEE methods and the 
continuous monitoring data sets for sulfur dioxide were used. Because Schwartz and Dockery 
(1992) acknowledge that the continuous monitoring data set was flawed due to measurement 
problems, Moolgavkar et al. questioned the validity of the previous investigators’ findings. 

When the Steubenville data were reanalyzed by season, inclusion of sulfur dioxide as a 
covariate again attenuated the effects of TSP on mortality. Mortality was significantly affected by 
temperature, with the highest mortality observed in the lowest quintile of temperature (the coldest 
days of fall and winter); mortality also appeared to increase in the highest quintile of temperature 
(i.e., summer), although the result was not significant. Schwartz and Dockery found winter and 
spring mortality to be significantly higher than that in the fall and summer. 

Moolgavkar et al. interpret their own findings as demonstrating a lack of robustness in the 
inferences drawn from the previous analysis of the Steubenville data. They cite the dependence of 
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outcome on model selection (i.e., Poisson or GEE) and the fact that weather and pollution 
variables explain only a small fraction of the daily deaths as a sensitivity of the analyses to 
measurement errors. Their interpretation of their own findings is that the Steubenville analyses 
are “consistent with weak associations between weather and aifpollution and mortality." 

Further, they caution that “in view of the instability of the results, consistency with the results of 
analyses in other cities must be sought before any firm conclusions can be drawn." As a result, 
although they observed an association between air pollution and daily mortality, Moolgavkar and 
his colleagues concluded that singling out one particular component of air pollution (e g., TSP) as 
responsible for the observed increase in mortality would be premature. 

In a second study, Moolgavkar et al. (1995b) reanalyzed the data for Philadelphia 
originally studied by Schwartz and Dockery (1992b). Information on all daily deaths in 
Philadelphia, excluding accidents and suicides, was obtained from mortality tapes of the National 
Center for Health Statistics for the years 1973 to 1988 (inclusive). In contrast, Schwartz and 
Dockery excluded deaths among individuals who commuted daily into the city for jobs and died 
there. Deaths were examined in a full-year analysis, as well as in a seasonal analysis. Moolgavkar 
and his colleagues extended the years of observation from 8 to 16 years, thus nearly doubling the 
size of the data base. Air pollution data on TSP, sulfur dioxide, and ozone were obtained from 
EPA’s Aerometric Retrieval Service, with average daily readings from all of the monitoring 
stations used in the analysis. Like Schwartz and Dockery, Moolgavkar et al. employed Poisson 
regression methodology to evaluate the degree to which the previous day’s pollution variables 
(TSP, sulfur dioxide, ozone) were associated with the daily mortality. 

Moolgavkar et al. found that when TSP and sulfur dioxide were examined individually, 
each was associated significantly with mortality, regardless of the season. Ozone, however, was 
associated with mortality only in the summer. When pairs of pollution covariates were evaluated, 
the effects of TSP were markedly attenuated by the addition of sulfur dioxide to the analysis. 

TSP effects were also attenuated in the summer when ozone was considered. In contrast, the 
association of sulfur dioxide with daily mortality persisted in spring, fall, and winter, even when 
TSP or ozone was included as a covariate. When all three pollution covariates were considered 
simultaneously, the association of ozone with mortality persisted in summer with a relative risk of 
1.15. Similarly, the association of sulfur dioxide with mortality persisted in spring, fall, and 
winter. TSP was non-significant in all seasons; although the confidence intervals widened, relative 
risks remained essentially unchanged. Moolgavkar et al. indicate that when they evaluate data for 
Philadelphia residents only, as did Schwartz and Dockery (1992b), similar findings resulted. 

Thus, Moolgavkar and his colleagues found that the association between air pollution and 
mortality in the Philadelphia cohort study is partly attributable to ozone in summer and to sulfur 
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dioxide in the other seasons, but not to particulates, and commented on the consistency of this 
conclusion with their reanalysis of the Steubenville data, which also failed to support the 
particulate mortality hypothesis. They conclude by stating that “a specific component of air 
pollution cannot be singled out as being responsible for the association between air pollution 
and mortality 

In a review of the key studies of urban airsheds that have examined the relationship 
between particulate air pollution and mortality, Moolgavkar and Luebeck (1996) report having 
been “struck by the fact that most of the epidemiologic studies have focussed on the particulates 
and sulfur dioxide to the exclusion of other pollutants. ” They further indicate that although the 
majority of the epidemiologic studies are not inconsistent with association between particulates 
and mortality, this association currently exists in the absence of biological plausibility, because the 
toxicologic data from laboratory animal experiments or controlled human exposures, even at 
levels significantly higher than the NAAQS, do not result in adverse health effects attributable to 
particulates. Moolgavkar and Luebeck then conclude their review by stressing the importance of 
identification of the biological mechanism(s) behind the effects, and caution that the very weak 
associations put forward by others in the face of potentially confounding copollutants and 
seasonal influences preclude establishing a causal relationship between particulate exposure and 
increased mortality at the present time. 

In a second group of studies (HEI 1995), in response to interest from the regulatory, 
industrial and environmental communities, HEI sponsored an independent and objective review of 
the data supporting suggestions that exposures to PM may cause increased mortality and 
morbidity from respiratory and cardiovascular diseases. Data sets were submitted by the original 
investigators of the selected studies (i.e., Dockery, Fairley, Pope, and Schwartz); Moolgavkar 
joined the study at a later stage and supplied the data sets that he employed in his reanalyses of 
Philadelphia mortality. Phase 1 was designed to replicate the results from sue key studies and to 
test the sensitivity of the original results to alternative analytic approaches; Phase 2 will extend the 
reanalysis to a broader group of studies and focus on the public health implications of the impact 
of PM on lost years or quality of life; it is currently underway. 

In Phase 1, the HEI-sponsored team attempted to (1) reconstruct the data base for the 
Philadelphia mortality study of Schwartz and Dockery (1992a) for the years 1973-1988 and to 
confirm the findings of the original investigators; (2) develop an overall strategy for reanalysis and 
interpretation of data from the other studies based on the reanalysis of the Philadelphia data; 

(3) apply the new analytical strategy to individual data sets from mortality studies of Philadelphia, 
Utah Valley, St. Louis, Eastern Tennessee, Birmingham, and Santa Clara; and (4) complete a 
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sensitivity analysis of alternative modeling strategies and approaches for the consideration of 
potential confounders (e.g., weather). 

The Philadelphia study was selected because of the apparent inability of two independent, 
well-respected groups 6f investigators (Li and Roth (1995) and Moolgavkar et al. 1995b) to 
reproduce the original results reported for that study. One hypothesis for the failure to replicate 
findings was that use of different, but partially overlapping data sets by the different groups 
(e g., Moolgavkar et al. analyzed 8 more years of data than Schwartz and Dockery) may have 
contributed to quantitative (and in some cases, qualitative) differences in outcomes. 

Using the same publicly available data bases employed by the original investigators, the 
HEI-sponsored team were able to reconstruct a data set for weather and mortality that closely 
matched that of Schwartz and Dockery. Likewise, the HEI team were able to fairly closely 
reconstruct the data set developed by Moolgavkar et al., although, for reasons that are not clear, 
the match for reconstructed mortality data was less close. In addition, the reconstructed air 
pollution data differed somewhat from the TSP data of Moolgavkar et al. and the SO- data of 
Schwartz and Dockery (i.e., when analyzing Moolgavkar et al.’s data set, the coefficient for TSP 
was 30 percent lower than that reported by the original investigators). These minor differences 
had little impact on the conclusions drawn by the HEI team, close agreement with the findings of 
both the original investigators and Moolgavkar et al. resulted, with only minor differences in the 
magnitude and statistical significance of the association between TSP and increased mortality in 
the presence of S0 2 . The HEI-team noted that simultaneous consideration of TSP and S0 2 in the 
original data set resulted in an approximately 40 percent decrease in the magnitude of the TSP 
effect, with persistence of its statistical significance. Moreover, analysis of the original data set 
indicated higher mortality following exposure to both TSP and S0 2 for people over the age of 65, 
consistent with the hypothesis that the acute effect of PM on mortality may be due to the 
exacerbation of preexisting disease in people with compromised health (Spix et al. 1993; Seaton 
et al. 1995, see discussion of Biological Plausibility). 

The HEI-team developed a statistical approach to test the association of daily mortality 
with daily air pollution and weather variables. This technique, the iteratively weighted and filtered 
least-squares (IWFLS) model, is capable of evaluating the primary association of interest 
(i.e., mortality vs. indices of PM), while controlling for the potential confounding effects of 
weather, and adjusting for potential overdispersion and autocorrelation of dispersion variables 
(Overdispersion refers to the presence of a greater than expected variance in mortality counts 
when evaluated with the Poisson model; autocorrelation refers to the likelihood of two or more 
consecutive days having similar air conditions.) The IWFLS model produced no important 
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difference in effect estimates relative to those obtained by the more standard models employed by 
the original investigators. 

Application of the IWFLS model to the other five-city data sets yielded results in close 
agreement with those from the earlier analyses (e.g., that positive associations were observed 
between exposures to TSP and daily mortality in all six locations; statistical significance was 
observed in all but Eastern Tennessee) It also confirmed Moolgavkar et al. ’s observations that 
the effects of TSP and S0 2 on mortality had seasonal components, with TSP exerting more 
profound effects in summer and fall, and S0 2 in the winter and spring. 

Thus, the HEI reanalysis of data from six locations in the US as part of Phase 1 indicates 
that daily mortality, whether from cardiovascular and respiratory causes, or from all causes 
combined, increases with increasing levels of particulate air pollution. Unlike Moolgavkar et al ’s 
overall findings, HEI’s more detailed analysis for Philadelphia suggests that the association 
between air pollution and mortality “represents an independent effect of particles alone.” 

Because particulate air pollution was measured as TSP, it is not possible to further differentiate 
the portion of the particulate distribution (i.e., PM 10 or PM 2 5 ) most likely responsible for such an 
effect. 

Recently, HEI issued an abstract in draft form (HEI 1996), outlining the results of their 
Phase “IB” analysis of the Philadelphia data which differs from Phase 1 in that it is an independent 
analysis of the data from 1974-1988 rather than a validation of the data sets and analytical 
methodology employed by the original investigators and Moolgavkar et al. (1995b). 

Using the statistical methodology developed as part of Phase 1, the HEI team evaluated 
the data on TSP, carbon monoxide (CO), S0 2 , N0 2 , and 0 3 in the context of weather trends to 
determine potential effects on mortality for the city of Philadelphia. Their results indicate that the 
concentrations of TSP, S0 2 , N0 2 , and CO were moderately correlated with each other over time; 
mortality was significantly increased on the same and following day when levels of TSP, S0 2 , and 
0 3 were increased; and that when considered individually, increased exposures to TSP and ozone 
yielded statistically significant increases in mortality. When TSP and S0 2 were considered 
simultaneously, however, the response to both pollutants attenuated, and neither pollutant 
exhibited a statistically significant association with increased mortality. When all pollutants were 
considered simultaneously, significant associations were found for exposures to S0 2 and ozone, 
and the effect of TSP, slightly lower than when evaluated individually, was marginally significant. 
When the data were stratified by season, age group (< 65 years, 65-74 years, and z 75 years), and 
cause of death (i.e., total, cardiovascular, respiratory, and residual causes), the HEI team 
discovered that TSP exerted the strongest effect in the spring and summer, although ozone 
appeared to have the most effect in winter and fall when all pollutants were considered together. 
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The oldest age category appeared to be the most sensitive group to effects of TSP. They further 
determined that ozone consistently appeared to be statistically significantly associated with each 
cause of death category for all age groups. 

Based on this analysis, HEI concluded that “a single polTutant...cannot be readily 
identified as the best predictor of mortality.” They further concluded that results of regression 
models based on data from single locations could not be used to determine the effects of an 
individual pollutant on mortality; rather, it would be necessary to assess effects across locations 
having differing pollutant mixtures. Phase 2 of the HEI-sponsored analysis will simultaneously 
consider multiple air pollutants in other cities; we await its results with interest. 

The results of the Phase IB analysis differ from those of Phase 1 in that the only pollutant 
that appeared to have an independent effect on mortality is ozone; PM as measured by TSP, S0 2 , 
or CO could each contribute to the adverse health outcome, but do not appear to be acting 
independently, possibly because of the degree to which levels of these pollutants are correlated. 
Nonetheless, the HEI team’s preliminary conclusions support the existence of associations 
between air pollution, particulates, and increased mortality, although their studies had not so far 
provided additional clarity on the specific particulates that may be causally involved in toxicity. 

In addition to the Moolgavkar set of studies, we have previously discussed the reanalysis 
of morbidity and mortality in Birmingham by Davis et al. (1996) in which accounting for increases 
in relative humidity attenuated the effect of PM 10 . Schwartz had reported an increase in hospital 
admissions for pneumonia and chronic obstructive pulmonary disease (COPD) associated with 
PM and less strongly associated with ozone (Schwartz 1994a). In a related study, he found that 
admissions for pneumonia and COPD were associated with both PM 10 and ozone air pollution in 
Minneapolis-St. Paul (Schwartz 1994). 

Moolgavkar et al. (1997) have also revisited these data sets to determine the effects of 
copollutants and weather on hospital admissions for COPD and pneumonia in the elderly. 
Pollutants considered by Moolgavkar et al. included PM 10 , S0 2 , N0 2 , 0 3 and CO (Mtnneapolis- 
St, Paul) and PM 10 , 0 3 and CO in Birmingham. After adjusting for temperature, day of the week, 
season, and temporal trends, little evidence was found to associate air pollution and hospital 
admissions in Birmingham. In contrast, hospital admissions in Minneapolis-St. Paul were 
associated with air pollution components. Among these, 0 3 was most significantly associated 
with admissions, with a 5.15% (CI= 2.36-7.94%) increase per 15 ppb increase in ozone level. 

The authors consider this association robust because its magnitude varied little when considered 
simultaneously with other pollutants. Although PM 10 , S0 2 , and N0 2 were also associated with 
hospital admissions, none could be singled out as more important than the others. It is apparent 
that different analyses of the same, or closely related data sets (Moolgavkar et al. extended the 


14 


ENVIRON 



101 


time frame of the two Schwartz studies by adding two more years of data) by different models 
(i.e., Davis et al. and Moolgavkar) yield different results (see Table 1). 

The conclusions of these many reanalyses, exemplified most recently by the comparison of 
the results in Birmingham and Minneapolis-St. Paul, and earlier in the work of the Moolgavkar 
and his colleagues, as well as the HEI-sponsored studies, are two-fold. The first observation is 
that apparent consistency may be an artifact of model selection and analytical technique. In many 
cases, the attribution of significance to one pollutant may be attenuated or eliminated by 
reexamination of the data with alternative models whose fit is equally good as that of the original 
investigators (e.g., the inclusion of relative humidity in the model by Davis et al.). This 
observation alone requires the careful consideration of alternative hypotheses. 

Secondly, even when there is no attenuation of overall association between air pollution 
and adverse health outcome, a different pollutant often appears to be responsible for the increase 
in relative risk. In some cases, measures of particulate, such as TSP or PM 10 appear to have the 
most affect on mortality; in others, ozone or S0 2 appears to play a more significant role. Given 
the degree to which model selection and model inputs influence outcomes, it is premature to 
attribute causality to PM 2 5 , or perhaps to any component of air pollution. 

When viewed as a group, the reanalyses outlined here present a logical, methodical 
analysis of each of the data sets. In the case of the Philadelphia and Steubenville data sets, 
Moolgavkar et al. demonstrated that although there appeared to be a relationship between TSP 
and mortality, estimates of its magnitude were strongly affected by the consideration of 
copollutants such as ozone and sulfur dioxide. The studies of Davis et al. demonstrate that the 
consideration of relative humidity can attenuate the PM effect to non-significance. 

Considered together, the reanalyses of Moolgavkar et al., the HEI group, and Davis et al. 
illustrate the many uncertainties that exist in the use of weak epidemiological responses in 
establishing cause-effect relationships. Alternative analytical methods support a link between 
mortality and air pollution in general, or perhaps particulates, but also imply that the relationship 
between PM and mortality may not be as robust as initially reported. Thus, although these 
reanalyses do not always refute positive associations, they strongly suggest that the relationship 
between particulates and mortality is complex and highly dependent on which analytical methods 
are employed, the presence and consideration of copollutants, and measures of weather and 
seasonality. In the context of setting new NAAQS, however, perhaps the most important point to 
note is that none of the carefully performed studies were able to make a causal association 
between PM 2 5 and increased mortality or morbidity. 
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Table 1 

Examples of PM-Associated Response Attenuation when Copollutants are Considered 


Exposures Considered 



Study 

Endpoint 

PM 

PMAV 


PM/ 

SO, 

PM/ 

o 3 /so, 

PM/O,/ 

so 2 /w 

PM/Oj/ 

SO,/N 

o 2 

Steubenville 



Dockery and Schwartz 1992 

mortality 

+ 

+ 

nc 

a 1 

nc 

nc 

na 

Moolgavkar et al. 1995 

mortality 

+ 

- a 

nc 

- a 

nc 

a 

na 

Philadelphia 



Dockery and Schwartz 1 992 

mortality 

+ 

+ 

nc 

a 1 

nc 

nc 


Moolgavkar 1 995 

mortality 

+ 

■ 

- a in S 

- a, 

except 

S 

■ 

+ o 3 s 

+ S0 2 sp 
+ S0 2 w 

■ 

Birmingham 


Schwartz 1993 

mortality 

■ 

+S 

-sp, 

f> 

nc 

nc 

nc 

nc 

■ 

Schwartz 1 994 

pneumonia/ 

COPD 

+ 

+ 

nc 

nc 

nc 

nc 

na 

Davis etal. 1996 

pneumonia/ 

COPD 

+ 

- 

na 

na 

na 

na 

na 

Moolgavkar et al. 1 996 

pneumonia/ 

COPD 

- 

- 

+ 


* 

- 

na 

Minneapolis/St. Paul 


Schwartz 1994 

pneumonia/ 

COPD 

+ 

+ 

• 

a 1 

nc 

nc 

na 

Moolgavkar et al. 1997 

pneumonia/ 

COPD 

+ 

+ 

+a 

a 

Oj robust 
others: a 

a 

+ 0, 
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Table 1 

Examples of PM-Associated Response Attenuation when Copollutantt are Considered 


Exposures Considered 


Study 

Endpoint 

PM 

PM/W 

pm/oT 

pm/ 

PM/ 

PM/O,/ 






SOj 

O^SOj 

so 2 /w 










mm 


PM — TSP for Steubenville, Philadelphia 
PM = PM 10 Birmingham, Minneapolis-St. Paul 
PM/W = PM and weather considered simultaneously 
COPD = chrome obstructive pulmonary disease 

+ = Statistically signficant association noted by authors 
- = no statistical signficance 

a = attenuation of effect noted compared with PM considered with any individual or multiple co-exposure, 
nc - not considered 
na = not applicable 

1 TSP association independent of S0 2 , but not vice versa 
S » summer, sp = spring, f = fall, w = winter 
= PM l0 , S0 2 , NOj effects approximately equivalent 


B. Measurement Uncertainty and the Ecological Fallacy 

Even if the differences in the components of air masses among the studied regions and 
populations were well characterized, there is still the question of the degree to which population 
measures can be applied to individuals. As previously mentioned, almost all of the epidemiologic 
evidence linking exposure to particulates with morbidity or mortality are ecological, in which 
population, but not individual, exposures are characterized 3 . 

Epidemiologists have traditionally assumed that ecological studies should be used to 
generate hypotheses, and not test them. In fact, there is a body of literature on the “ecological 
fallacy” (e g., Schwartz 1994; Brenner et al. 1992; Greenland et al. 1989; Piantadosi et al. 1988; 
Richardson et al. 1987), which is defined as the observation that associations observed at the 
aggregate level (i.e., populations) may not apply either to individuals within the group, or to 
individuals across groups. In their seminal paper on the ecological fallacy, Piantadosi and 
colleagues (1988) caution that “ the consequences of confounding bias in the ecological analysis 


3 Measures of air pollutants are gathered from stationary samplers set up in central areas (or up- or 
down-wind of emitters). In general, the time series studies obtained measurements from multiple samplers in 
each city; the prospective studies employed one sampler per city. These units collect samples of air onto 
various substrates that are then typically analyzed for mass, particle number and size distribution, and 
elemental composition. The composition of the air mass is inferred from these analyses. 
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are more severe [than for individual level analyses]. With respect to inferences about 
individuals, the proposed role of ecological analyses is to generate new hypotheses which must 
then be tested using more appropriate experimental or observational methods.” They further 
caution that inferences' regarding the applicability of exposure/otttcome relationships should be 
confined to the observable range for putative linear and non-linear exposure-response 
relationships Gamble and Lewis (1996) have also reiterated the need to comment on the utility 
of confirming hypotheses raised by ecological studies with additional “hypothesis-generating” 
studies. 

By using measures of population exposures, ecological studies introduce a form of bias, or 
potential systematic deviation from the “true” exposure response relationship. For example, if 
measures of population exposure consistently overestimated individual exposures to the true 
causal agent, extrapolated risk estimates would understate true risk to the individual (i.e., the 
“potency” of the causal agent would appear to be lower); conversely, if population exposures 
were underestimated, extrapolated estimates of individual risk would be overstated (i.e., the 
“apparent potencies” would be high) 

The question then arises if the ecological nature of the studies introduces a predictable bias 
in the prediction of risk to the individual in either direction (i.e., to systematically increase or 
decrease apparent risk), and if it would be possible, after the fact, to reconstruct the individual’s 
exposure or at least determine whether exposure had been over- or under-stated. Piantadosi et al. 
(1988) concluded that no consistent prediction could be made for the direction of the bias 
introduced by ecological studies. 

Brenner et al (1992) have examined a specific case of potential bias by evaluating the 
effects of nondifferential exposure misclassification in ecologic studies to determine the direction 
of the introduced bias. (Non-differential misclassification is defined as the equal probability of 
misassigning individual exposure in all study groups). They concluded that although the effect of 
non-differential misclassification tends to bias towards the null in studies of individuals 
(i.e., decrease apparent risk), the opposite effect is likely when ecologically derived rate ratios are 
applied to individuals In other words, if individuals in an ecological study are misclassified as 
“exposed”, (e g , experiencing the same exposures as measured in a community sampling device) 
when, in fact, they are not, the effect of the bias would be to overestimate the exposure:response 
relationship or make the exposures appear to be more “risky” than it actually is. Others (as 
reviewed by Gamble and Lewis 1996) agree with Piantadosi that it is not possible to predict the 
direction of the potential bias 

Thus, it is not possible to predict whether ecologic studies quantitatively over- or under- 
predict individual exposures For any given study, the error may occur in either direction; for the 


IS 


ENVIRON 



105 


body of evidence, both under- and over-prediction may have occurred. The interpretation of the 
effect of measurement uncertainty in the face of the small increases in relative risk observed in the 
epidemiologic studies is difficult. It may be that if appropriate corrections were made to 
compensate for the differences in individual vs. group exposuresthe apparent risk ratios could 
increase; alternatively, attenuation of effects may also result. 

The implication of this general observation for estimates of PM-associated risk is that 
given the uncertainties in estimating individual exposures, even if measures of air pollutants at 
central monitors were well-characterized with respect to particulates (including PM 2 5 ), it is still 
not possible to predict the exposures of individuals potentially at risk for adverse health 
outcomes. Without such exposure measures, it is not possible to state whether an individual 
dying or experiencing respiratory difficulty during the lag-period following a high-pollutant 
episode was indeed exposed to either a) outside air, or b) an elevated level of any specific 
pollutant (i.e , ozone, PM 2 s or PM 10 ). Further, it is also not possible to determine whether the 
individual exposures are likely to be over-or under-predicted; thus, we can not begin to determine 
whether we have under- or -over predicted risk. Therefore, given the inability to characterize 
exposures on an individual basis, the attribution of a causal relationship between exposure to any 
specific pollutant and the individual’s life or health status is, at best, overstating the confidence 
that can legitimately be placed on the data. 

1. Exposures 

Review of the empirical data correlating community sampler measurements with 
individual exposures indicates that the former rarely provides a good estimate of individual 
exposures. The early study of Spengler et al. (1981) demonstrated that there was almost 
no correlation between outdoor PM 10 concentrations (as measured by ambient samplers) 
and personal exposures in the cities included in Dockery et al.’s Six City Study data. For 
example, in each of the cities except Steubenville, indoor exposures significantly exceeded 
outside exposures to respirable particulate (i.e., PM,„). Moreover, the presence of a 
smoker in the house provided the dominant source of indoor air pollution. Homes with 
one smoker had mean increases in indoor particulate by 12 gg/m 3 ; two or more smokers 
increased the mean by 46 gg/m 3 . Other contributors to the level of indoor particulate 
were seasonality, activity levels, air conditioning, and ventilation. 

The authors concluded that their data demonstrated the inherent difficulties of 
extrapolating an individual’s exposure to respirable particulate matter from ambient 
monitoring of the geographic area. The latter reflects differences in emission sources and 
strengths, meteorologic conditions, and background air mass, while the former is more 
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closely associated with personal activities (which may generate more particulate, especially 
PM 2 ,), indoor sources such as stoves (which may generate more NO*), and the ventilation 
characteristics of individual homes (tightly sealed houses tend to concentrate indoor- 
generated compounds and inhibit the infiltration of outdoor pollutants). Interestingly, 
sulfate levels indoors were lower than at sites immediately outside homes or at central 
monitoring stations (which correlated well), presumably because of the low potential to 
generate sulfates within the home. Thus, outdoor ambient monitors poorly represent the 
qualitative and quantitative nature of individuals’ exposures. 

More recently, a joint study between USEPA’s Atmospheric Research and 
Exposure Assessment Laboratory (AREAL), the State of California’s Air Resources 
Board (CARB), the Research Triangle Institute, and Harvard University (Ozkaynak et al. 
1996) evaluated personal exposures to particles and metals in Riverside, California. 
Estimates of exposures from ambient monitors were compared with outdoor 
concentrations near homes (backyard samples), and then compared with measurements 
made from stationary indoor and individual samplers worn by the 178 participants in the 
study (personal samples). Participants were non-smokers and ranged in age from 10 to 
70, The results of this study indicated that central and backyard measurements were 
reasonably well correlated, implying that for this population at least, quantitative estimates 
of particulate mass (expressed as PM 10 ) were reasonably well-correlated with stationary 
indoor monitors. Particle samplers worn by individuals over the course of the day, 
however, indicated that an excess mass of particles or “personal clouds” were experienced 
by the participants. Population-weighted daytime personal PM le exposures were 
1 50 ± 9 pg/m 3 (mean and standard error), compared with concurrent indoor and outdoor 
concentrations of 95 ± 6 pg/m 3 

Based on elemental analyses, the authors determined that more than half of the 
indoor particles were generated outdoors, but the remaining particles were of unknown 
origin, although it appeared that the aerosol collected by personal monitors was of the 
same general chemical composition as the indoor aerosols. The elemental analysis also 
suggested that particulates in the personal cloud consisted largely of the coarse fraction 
and a portion of the fine fraction, but probably did not include particulates below 1 pm. 
Thus, it is likely that for this group of individuals, personal clouds of particles were 
generated as part of indoor day-time activities; levels were lower at night when individuals 
slept or presumably participated in lower particle-generating activities. 

The authors concluded that although outdoor concentrations of particulate near 
homes were well correlated with central site measurements, indoor concentrations were 
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only weakly correlated with outdoor concentrations, and “ personal exposures were even 
more poorly correlated with outdoor concentration?' . As people spend much of their 
time indoors, centrally located outdoor monitors have limited utility as predictors of 
quantitative or qualitative individual exposures, and the ecological fallacy holds (i.e., 
overall population measures of exposure are not closely associated with individual 
measures). This observation has been repeated consistently since Spengler’s work in 1981. 

In preliminary reports, Koutrakis et al. (1997) have also observed that in temperate 
climates (e g., Boston and Nashville) the relationships between personal exposure to PM 
and outdoor measures, differentiated as either PM, 0 or PM 2 5 , are poorly correlated. Less 
correlation (on a mass basis) is observed in winter, when houses tend to be closed, than 
summer (i= 0.39 and 0.69, respectively for PM 2 5 ; for PM 1() , no significant correlation was 
observed in winter, r=0.46 in summer). It is notable that these studies were conducted 
with volunteers suffering from chronic obstructive pulmonary diseases (COPD), 
populations likely at highest risk (see Biological Plausibility) of morbidity (exacerbation of 
symptoms) or mortality. We look forward to the completion of these studies, their 
submission for peer-review, and incorporation into USEPA’s overall assessment of risk. 

Another important but unanswered question is the degree to which measures of 
outdoor air pollution correlate with personal exposures in hospitals, in which the 
relationship between outdoor and indoor air is less-well correlated due to filtered HVAC 
systems The implications of the lack of representativeness of outdoor exposure for 
increased mortality are significant, especially when considered in the context of mortality 
displacement in compromised individuals, given the qualitatively different nature of 
potential exposures inside hospitals and at outdoor central monitoring stations (see also 
discussions of Biological Plausibility and Coherence). 

In a preliminary report, Lillquist et al. (1996) have shown that the correlation 
between central monitors of PM in the Salt Lake Valley and three hospitals in the Valley 
was a function of degree of pollution. At low pollution levels, recorded PM I0 levels at 
hospital roof-tops were approximately equal, but the hospital monitors indicated less 
particulate matter than the central monitors as the pollution rose. More important, 
however, to the issue of individual exposures and outcomes, was the degree to which 
inside monitors at the hospitals varied in their descriptions of PM levels at individual sites, 
and the lack of prediction of those measurements by outdoor monitors. Clearly, for deaths 
among hospitalized individuals (see discussion of Sensitive Sub-populations in the 
Biological Plausibility section), central monitors do not adequately describe patient’s 
exposure experiences 
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Thus, the differences between individual and ambient measures of exposure may 
bias epidemiologic studies, although as previously stated, the direction of the bias cannot 
be determined without individual measurements. Individuals living in geographic areas 
that are low in particulate pollution, by virtue of living in"houses with different 
construction and ventilation patterns, the presence of smokers, or other lifestyle 
differences, may have relatively high exposures to particulates. Conversely, individuals 
living in areas with apparently high levels of pollution, may for similar reasons (i.e., well- 
sealed homes with air conditioning) experience lower pollution levels. In order to 
diminish the effects of potential misclassification, a better understanding of the extent of 
individual exposures needs to be developed, particularly for those individuals classified as 
“susceptible” (i.e., individuals with pre-existing respiratory or cardiac ailments). 

The implications of potential misclassification are critical not only for determining 
causality, but even if causality were assumed, for the evaluation of dose-response (see 
accompanying submission on the Qualitative Risk Assessment (ENVIRON 1997). Given 
the potential for individuals to experience a “personal cloud” of particulate matter, it is 
likely that outdoor monitors obscure the true relationship between such exposures and 
individual health outcomes, especially for COPD patients (the ongoing Koutrakis research 
is critical for characterizing such exposures). Moreover, if all individuals are exposed to a 
“personal cloud” of particulate matter on a daily basis that is unrelated to outside 
measures of PM (or other pollutants), the imposition of a linear-relationship between 
exposure (as measured from central monitors) and outcome in the quantitative risk 
assessment is likely incorrect and misleading. 

2. Other Risk Factors 

Lipfert and Wyzga (1995a) point out the disadvantage of extrapolating from 
population to individuals for measures of otehr risk factors as well as exposures. The 
increase in morbidity or mortality in population-based studies (e g., those that compare 
groups across residential communities) may be due to some characteristic of the 
community that is not related to air pollution. It could be, for example, a function of the 
socio-economic status of one city relative to another, with lower status correlating with 
less access to medical care or less attention to life-style choices such as individual 
smoking, exercise, or dietary habits. The inhabitants of Watertown, Massachusetts, a 
suburb of the coastal Boston, could easily differ in lifestyle and dietary intake from those 
of Portage Wisconsin, a more agricultural community in a high dairy consuming area. 
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The cross-sectional cohort studies, by virtue of having more information on 
individuals’ personal characteristics and risk factors, may be less subject to the influence of 
ecological assumptions persisting to individuals, although they remain ecologic studies by 
virtue of having no individual measures of pollutant exposures. In the Six City study, 
Dockery et al (1993) accounted for age, sex, active smoking, body mass and education, 
and found them all significant contributors to the association between exposures to PM 2 s 
and S0 2 and mortality. Pope et al. (1995) in their prospective study of ACS respondents 
corrected for age, sex, race, active and passive smoking, education, body mass, alcohol 
consumption, and some occupational exposures, and found significant influences on 
associations between SO, and PM 2 s for age, sex, race, and active smoking Lipfert and 
Wyzga (1995b) reanalyzed some of these data to demonstrate that the “ecological 
regressions” were highly dependent on the covariates included in the regression. As 
variables related to socioeconomic status were entered into their regression analyses, the 
relative contribution of pollutant exposures decreased to non-significance. Lipfert and 
Wyzga suggest that had the original investigators included these variables in their analyses, 
similar conclusions might have been reached (i.e., failure to systematically consider 
individual risk factors allowed for the persistence of apparent associations between 
exposures to air pollutants and increased mortality.) 

Thus, careful evaluation of the body of evidence does not allow for the assignment 
of causality to the particulate component of air pollution. In fact, application of the 
appropriate variables to the data have been shown to attenuate the apparent association 
between PM and adverse health outcome to levels of non-significance. 

Given the effect of such reanalyses, the coherence and consistency aspects of the 
data base used by USEPA as justification of causality are much less compelling. We urge 
the incorporation of these, and similar reanalyses into USEPA’s hazard characterization 
and to extend such techniques to other key studies so that the appropriate etiologic 
agent(s) can be identified 
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IV. APPLICATION OF CAUSAL CRITERIA IN LIGHT 
OF ALTERNATIVE APPROACHES 

In this portion of our comments, we consider the key aspects of empirical association for 
determining whether an association is causal, i.e., the widely-referenced Hill criteria for causality 
(Hill 1958) 4 . It is important to note that Bradford Hill did not require that all of these aspects or 
criteria be met prior to inferring causality, but rather, developed them as guidelines when "an 
association [is observed] between two variables, perfectly clear-cut and beyond what we would 
care to attribute to the play of chance. What aspects of that association should we especially 
consider before deciding that the most likely interpretation of it is causation?" 

Of these aspects or criteria, one is clearly necessary, although not sufficient: temporality. 
In Bradford-Hill’s words “ which is the cart and which the horse?" USEPA implicitly accepts the 
temporality criterion, and then relies on the apparent coherence (i.e., similar qualitative ranges of 
responses) and consistency (i.e., the same magnitude of association) of the evidence across the 
body of evidence as being "consistent with expectations based on assuming causal relationships 
between mortality and morbidity effects and PM exposure". 

In this discussion, we approach the apparent association between exposure to PM and 
adverse health outcomes with Wynder’s (1987) previously stated caution in mind when the 
strength of the association is weak, additional reliance must be placed in arguments of biological 
plausibility in order to have confidence in assigning causality to a particular component, or subset 
of components, of the complex mixture of air pollutants. Given that caution, we have approached 
the Hill Criteria from the perspective of building a credible biological argument for attributing 
causality to PM by considering increasing levels of complexity of response (i.e., biological 
plausibility, coherence, and consistency). Dose (or exposure)-response issues are more fully 
addressed in our companion set of comments on the Quantitative Risk Assessment (ENVIRON 
1997). 


A. Biological Plausibility: Is the association one that is grounded in some credible 
biological mode of action? 


4 These include strength, consistency, specificity, temporality, biological gradient (dose-response), 
plausibility, coherence, analogy It is important to note that Bradford-Hili cautions against the rote 
application of these aspects to detennine causality. 
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As previously mentioned, when the strength of association is weak, increased weight is 
placed on elucidation of the biological mechanisms that support the observed statistical 
associations. Although the issue of biological plausibility or potential mode of action for 
individual or combined air pollutants at current ambient levels hSs been the subject of significant 
research, to date, there is no compelling evidence to indicate that low level exposures to PM 2 s or 
PM 10 can cause such effects 

1. High to Low Dose Extrapolation 

For high-level exposures to particulate matter, it is not difficult to hypothesize a 
mode of action that involves physical occlusion of respiratory surfaces, or one that induces 
or exacerbates cell death at the target site (e g., low pH). The epidemiological evidence 
from the Meuse Valley, Donora, Pennsylvania and the London fog episode of 1955 (as 
reviewed by USEPA 1996) and the toxicological evidence from laboratory animal studies 
(reviewed by USEPA 1996 and Amdur 1996) leave little doubt that very high exposures 
to air pollution or some of its components (eg., sulfates, sulfuric acid, and high levels of 
different size distributions of particulates) can and do cause death or respiratory distress in 
individuals with pre-existing cardiac or pulmonary disease, especially among the elderly. 
Utell and Framptom (1995) have pointed out, however, that there are no data to suggest 
that ambient air pollution is a direct cause of death in healthy people, “even in the most 
severe historical episodes”. 

Even at the high air pollution concentrations known to cause death, the nature of 
the injury responsible for increased mortality is unknown. In the Meuse Valley incident in 
Belgium during December of 1930, the concentration of air pollutants became so high that 
60 people (and many cattle) died during and immediately after the temperature inversion 
responsible for those conditions. Wilson (1997) cites Firket (1931) estimating the S0 2 
concentrations as being in the range of 25-100 mg/m 5 It is interesting to note, however, 
that the autopsies of affected individuals indicated only “general irritation and congestion 
of the mucosa of the tracheas and large bronchi in the upper respiratory tract” (Wilson 
1997) Thus, the nature of the injury and the etiologic agent are not immediately apparent. 

The responses noted at lower levels of exposure (e.g., increased mortality, 
exacerbation of existing respiratory disease), are not easily or intuitively extrapolated from 
high-dose animal exposures In fact, Amdur (1996) has stated that studies in experimental 
animals provide a portion of the data base that should be employed in evaluating the 
human health effects of air pollutants if criteria that are sensitive and biologically relevant 
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to human responses are used. In this context, she states “Extrapolation from results 
obtained on high concentrations is not appropriate" (Amdur’s emphasis). 

2. Natureof the Etiologic Agent 

Two questions must be addressed in order to develop a defensible argument for 
biological plausibility: (1) What is the nature of the likely etiologic agent? and (2) Can a 
credible argument be made for biological responses (i.e., mortality and morbidity) at the 
exposure levels likely encountered in ambient air masses? 

For the first, it is necessary to identify the physical and chemical properties of the 
potential etiologic agent impinging on the target tissue or organ. For air pollutants 
encountered in contemporary air pollution, the range includes two overall classes of 
pollutants: 

(1) Particles measured or described as total suspended particulate (TSP), 
coefficient of haze (COH), PM 18 , PM 25 , and “coarse particles” (i.e., the 
difference between PM 10 and PM 2 5 ); and 

(2) Individual precursors and persisting components including H 2 S0 4 , FT, S0 2 , 
N0 2 , CO, and 0 3 , and possibly, metals or organic compounds. 

It is important to note that particles are not “inert” substances composed of single 
chemical moieties. S0 2 , for example, can comprise a significant portion of the ultrafine 
fraction of particles (Amdur 1996); acidic or metallic residues may be adsorbed onto 
particulate matter (Costa 1997, Dreheretal. 1996). Because the surface area of fine 
particulates is very large relative to the particles’ mass, there is substantial opportunity for 
different substances, (e g., acids, organics, and metals) to adhere to the particles. Thus, 
what is “seen” by the target tissue(s) may not be the core of the particle, but rather its 
coating. 

The potential role(s) of the non-core particulate components should also be 
considered in the search for a causal agent. For example, are there arguments for the role 
of sulfate, either as H 2 S0 4 or S0 2 , ozone, CO, NOx, or metals in the induction or 
exacerbation of adverse health outcomes? Do any of these compounds induce similar 
effects either in humans or laboratory animals at exposure levels similar to those 
encountered by humans exposed to contemporary air pollution? The answers to these 
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questions are an unequivocal “yes” and are discussed in Section 5, Empirical Evidence 
Contributing to a Mechanistic Hypothesis. 

Particle size is, nonetheless, a critical factor in determining the region of the 
respiratory tract in which a particle will be deposited, and may be partly responsible for the 
potential to induce toxic effects. Most coarse particles, i.e., those with an aerodynamic 
diameter of 10 pm or larger, are deposited and trapped in the nose or oral pharynx. 
Because these particles generally do not enter the lung, they are not considered to be of 
significant concern to human respiratory health. Although some particles smaller than 
10 pm are captured in the trachea, and removed by coughing or swallowing, they can 
penetrate lower into the bronchial and, finally, into the deepest alveolar regions of the 
lung Generally, particles smaller than 5 pm and larger than 0.003 pm can be deposited in 
the alveolar region with some efficiency, and particles of 1 to 2 pm are the optimal size for 
reaching'the alveoli. Ultrafine particles (PM,, , and smaller) have fairly short half-lives near 
their sources and convert into larger particles as the result of accumulation onto or with 
other particles. 

Other mechanisms exist for the removal of particles that penetrate beyond the 
upper airways. Alveolar clearance from the deepest regions of the lungs can occur by 
several mechanisms: transport on the mucociliary ladder of the upper airways; ingestion by 
alveolar macrophages and exit via lymphatic drainage or the mucociliary ladder; or 
dissolution and removal via the bloodstream or lymphatics, where systemic availability 
may occur. Small particles may directly migrate into the lung wall (epithelium, interstitium 
or pleura), where some are retained (occlusion), and others pass on into the circulatory 
system. 

Thus, although on the basis of penetration to oxygen-exchanging regions of the 
lung, the argument can be made that small particles (i.e., PM 2 5 ) may be toxicologicaily 
more important than larger ones, there is no readily apparent hypothesis to explain how 
relatively low levels of such particles can cause death or the exacerbation of disease To 
do so may require additional information about the types of individuals who may be 
subject to such effects. 

3. Identification of Sensitive Subpopulations Based on Putative Mechanisms 

Because particle deposition and clearance can be affected by various factors 
including breathing patterns and health status, the identification of potentially susceptible 
(i.e., at risk) individuals may be important when considering issues of biological 
plausibility. Based on the epidemiologic and experimental data, it appears that “normal” 
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people, that is, individuals who do not exhibit compromised respiratory function, are not 
at risk from current-day ambient air pollution, or even the severe episodes noted earlier. 
This is consistent with what is known about particle deposition and clearance from 
normally functioning respiratory systems. However, changes in the diameter of 
conducting airways also alter particle deposition. For example, partial airway occlusion 
such as that seen in patients with chronic bronchitis or obstructive airway diseases can 
increase deposition of particles in small airways. Infection and physical injuries also can 
greatly impair mucociliary clearance. Thus, individuals with compromised respiratory 
function, (e g., chronic obstructive pulmonary disease (COPD) such as emphysema and 
chronic bronchitis, asthma) and possibly the elderly or infants may be more physiologically 
susceptible to such exposure conditions by virtue of retaining higher doses of pollutants. 

As noted earlier, however, even these individuals showed no gross abnormalities or lesions 
in their respiratory tracts. 

Because the number of functioning bronchioles and alveolar regions in the 
potentially susceptible individuals is decreased, the argument has been proposed that those 
regions of the lung with full or partial functionality may experience even higher exposures. 
However, increases in ambient particle concentrations of approximately 20-40 pg/m 3 are 
associated with increased risk in the epidemiologic studies; these amounts would result in 
relatively small increases in peripheral lung particle deposition. From the perspective of 
overall lung function, it seems unlikely that such particle concentrations could worsen 
ventilation-perfusion ratios in either healthy or respiratory-impaired individuals to the 
point of producing hypoxemia and the consequent pulmonary edema, increased 
permeability, or malignant arrhythmia that are proximate causes of death in cardio- 
respiratory failure (Utell and Samet 1997). 

Controlled human exposure studies have generally shown no association between 
exposures to PM and copollutants and measures of pulmonary function or exacerbation of 
symptoms (reviewed in EPA 1996a) in healthy or asthmatic individuals. Experimental 
studies of PM in humans have been limited to exposures to H 2 S0 4 aerosols; the ten 
studies published since 1988 have shown that healthy individuals show no changes in lung 
function following acute exposures at levels up to 2,000 pg/m 3 for one hour. Studies of 
asthmatics did not show a consistent pattern of response. Some asthmatics, particularly 
adolescents, show an increased sensitivity to small decrements in lung function following 
exposures to H 2 S0 4 in the range of the NAAQS; others do not. Responses in asthmatics, 
however, tended to be related to the irritant potency of the inhaled particulate (i.e., the 
acidity of the particle per se) as opposed to its chemical constitution (i.e., sulfate), and can 
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be counteracted by neutralization of the acidity by inhalation of ammonia. Older 
volunteers with COPD (mean age= 62) exposed to 90 gg/m 3 H 2 SO, demonstrated 
virtually no change in lung function, even after mild exercise during the exposure periods 
(Morrow and Utell 1995). Thus, in their review of clinical and pathogenic considerations 
of exposures to particles, Utell and Samet (1996) have concluded that “ decrements in 
lung function are relatively small after exposure to acid particles, are non-progressive, 
and mitigated by ammonia neutralization. Individuals with COPD do not appear to 
respond to particle inhalation with bronchoconstriction or respiratory symptoms". 

Given the difference between the exposures experienced in the volunteer and 
epidemiology studies (i.e., very complex mixtures vs. defined exposures, healthy or 
relatively healthy young subjects vs. elderly, possibly very ill, populations), it is difficult to 
make direct comparisons or extrapolations between the clinical findings and potential 
effects of environmental exposures. Nonetheless, the observation that no significant 
adverse effects from exposure to acid aerosols at concentrations several times higher than 
the NAAQS suggests either that different mechanisms are involved, or that the effects 
noted in the epidemiologic studies are among susceptible subpopulations that were not 
included in the controlled human trials. Attribution of causality to either particulate or 
chemical constituents of PM is thus difficult to postulate. 

4. Temporal Relationships in Pathophysiological Responses: Premature 

Mortality as a Paradigm 

No pathophysiologic mechanisms linking exposure to current low levels of air 
pollution and increased mortality have been able to explain the increase in either mortality 
or morbidity in a manner sufficient to accommodate the temporal relationships between 
exposure and outcome. Although it is possible to construct a hypothesis in which 
exposure to air pollution could contribute to the incidence of asthma, chronic bronchitis, 
or other obstructive airway disease, years of exposure would need to be experienced for 
the deterioration of the respiratory system to progress to frank disease, even in susceptible 
individuals. This is inconsistent with the onset of daily mortality observed in the 
epidemiologic studies. Further, smokers expose themselves daily to particulates several 
times in excess of ambient air pollution; years are required before significant changes to 
pulmonary function result, and as Utell and Frampton point out (1995) only a minority of 
smokers appear to be to susceptible to either emphysema or cancer. Of course, there may 
be a self-selection process occurring when individuals begin to smoke: those unable to 
tolerate the inhalant most likely do not acquire the smoking habit. Nonetheless, there 
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appears to be a host-susceptibility component to the increase in morbidity, and possibly 
mortality. Given the potential inherent sensitivity of some individuals to such insults, 
elucidating the nature of the precipitating event for these effects becomes more important 
as an individual control strategy for these individuals, and perhaps a more effective public 
health strategy than imposition of a PM 2 5 standard. 

One prevailing hypothesis regarding mortality, based on observations of increased 
mortality among aged (> 65 years) populations is that the acute eflfect(s) of PM manifest 
themselves by exacerbating pre-existing disease in individuals with compromised health, 
most likely due to respiratory or cardiovascular disease (Spix et al. 1993; HEI 1995; 
Seaton et al. 1995; EPA 1996a). Spix et al. (1993) hypothesized that elevations in 
mortality were due to a phenomenon referred to as “harvesting” in which individuals who 
likely would have died in the immediate future in the absence of air pollutants, exhibited 
advanced rates of death due to some component, or mixture of components, of the air 
pollutants. In their study of S0 2 and TSP, a 10 percent (± 2%) increase in deaths was 
noted for an S0 2 increase from 23 to 928 pg/'m 3 , and a 22 percent (Cl = 14-27%) increase 
in mortality for an increase in particulate levels from 15 to 33 1 pg/m 3 in the preceding two 
days. The authors cautioned that their interpretation of the data should be restricted to 
short-term effects (i.e., imminent deaths occurring a few days earlier under unfavorable 
conditions than they would have otherwise), and not extrapolated to longer time frames. 

Although the “harvesting” hypothesis is plausible, it remains subject to caveat. 
Premature mortality has been observed in epidemiologic studies of other exposures, most 
notably, temperature deviations. Kunst et al. (1993) have shown in time series analyses 
that there are relationships between temperature changes and increasing mortality when 
deviations from an “optimal range” occur in either direction (i.e., hotter or colder). They 
observed that in the Netherlands, excess mortality due to moderate temperature changes 
was observed among the chronically and terminally ill, and hypothesized a “last-straw” 
insult to overburdened physiological compensatory systems. 

The “harvesting” effect requires that if deaths had been hastened by a few days, a 
decrease in death rates should be observed in the few days following the change in 
temperature. Such decreases were observed in the temperature-related mortality studies 
(Kunst et al. 1993), but the evidence for subsequent decreases in death rates following air 
pollution episodes have not been observed. It may be, however, that the recent 
epidemiologic studies linking PM and mortality have insufficient statistical power to detect 
such changes. Nonetheless, in the studies of mortality following the London fog event of 
1952, in which PM exposures were an order of magnitude higher than current air pollution 
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levels (i.e., approximately 1,500 pg/m 3 (measured as British Smoke) vs 150 pg/m 3 current 
24 hour standard for PM 10 ), death rates for the last half of December and early January of 
1953 should have decreased, mortality rates remained elevated for several weeks (cited by 
Utell and Frampton (1995) and Wilson (1996)). 

Thus, although there are aspects of the premature mortality hypothesis that are 
consistent with the reported increases in mortality associated with current air pollution 
levels, the lack of observed decrease in death rate following the “harvesting effect”, and 
the inability to restrict effects to PM or some component of PM leave this hypothesis 
unconfirmed as an explanation for acute mortality. 

5. Empirical Evidence Contributing to Mechanistic Hypotheses 

The question of the pathophysiology of response and nature of etiologic agent 
remains perplexing. A plausible mechanism should be able to account for inflammatory 
responses at the deep lung that, perhaps in combination with individual host-characteristics 
(eg., compromised respiratory or cardiac function) that “increase the likelihood of death 
slightly but enough to be visible in a large population” (Utell and Samet 1996). Based on 
the previous review of the issues involved in biological plausibility, including studies of 
healthy and respiratory-compromised individuals, how then is it possible to implicate 
PM 2 5 as the sole causal agent without a careful review of alternative hypotheses? 

Oberdorster et al. hypothesize (1994, 1997) that the most likely etiologic 
component of PM is the ultrafine mass distribution (PM,,, or less), and that the most 
appropriate dose metric for those particles is their surface area, (the specific surface area 
for ultrafine titanium dioxide particles (mean diameter 20 nm) was determined to be 
50 m 2 /g, vs. 6.4 m 2 /g for the fine particles, mean diameter 250 nm). Further, they have 
speculated that the increased retention and subsequent changes in cellular morphology 
observed following exposure to ultrafine particles is a function of the interstitial 
persistence of those particles, followed by releases of cytokines and other growth factors 
by activated macrophages. This hypothesis, although attractive, must be considered in 
light of the very high particle burden that was imposed on the animals as well as the 
qualitative difference in the particles from those likely to be encountered by humans 
exposed to ambient air. 

A similar hypothesis, based on human observations, has been put forth by Seaton 
et al. (1995). They develop the argument, based on theoretical grounds, that very small 
but chemically reactive (acidic) airborne particles produce inflammation at the alveoli 
which then induces acute changes in blood coagulability. Subsequent release of other 
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cytokines and mediators might then produce acute respiratory or cardiovascular disease in 
susceptible individuals. Seaton et al. hypothesize that the inflammatory changes induce a 
series of cellularly derived cytokines that can in turn induce a potentially life-threatening 
condition in persons with existing respiratory or cardiovascular disease. No indication of 
the nature or amount of particulate responsible for inducing these effects was provided 

Various animal models of human cardiovascular or pulmonary disease are 
consistent with the observation that increased sensitivity to air pollution components 
exists. Amdur (1996) has reviewed several recent reports of such observations; in 
summary, these studies indicate that animals with pre-existing pulmonary inflammation or 
airway resistance show increased susceptibility to acidic or metal-coated particles, and that 
toxicity can be largely attributed to the coating of the particles. In addition, studies of 
animal models with induced pulmonary hypertension (Costa et al 1995) also showed 
increased susceptibility to ambient aerosols that produce inflammatory responses, 
i.e., those enriched in acids or some metals. Particles coated with transition metals 
(e g., iron) may catalyze activated oxygen species which have been known to induce the 
migration of phagocytes and inflammation (Tepper et al. 1994). 

These hypotheses and experiments provide clues for the eagerly sought-after 
toxicological explanation that would contribute to evaluating biological plausibility and 
coherence Those invoking an inflammatory cascade may indeed provide a useful tool to 
dissect the physiological responses of compromised individuals to different inhaled insults, 
but as hypotheses, they do not prove the role of PM in humans exposed to current ambient 
air pollution, and are inconsistent with the observations in the limited volunteer studies. 

The studies evaluating metal toxicity are also important in that they have identified 
a group of chemicals (eg., transition metals) that can cause the inflammatory responses 
hypothesized by Seaton et al. (1995). However, the animal studies have been performed 
using methods of administration (i.e., intratracheal instillation) and dose levels that far 
exceed those experienced by humans at current air pollution levels. Given Amdur’s 
warning against high to low dose extrapolations, although these experiments provide 
important clues that contribute to understanding toxicological mechanisms at work in the 
deep lung, at the exposures that have been tested, they have limited utility for providing 
direct evidence of increased morbidity or mortality in humans at ambient air pollution 
levels. 
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6. Alternative Hypotheses: Pollutant Potency 

When citing these and other studies as qualitatively consistent with results 
observed in human studies, and particularly when addressing issues of quantitative risk 
assessment, the assumption is often made that “particulates”, regardless of their source, 
chemical composition, or physical properties, have approximately the same “potency” for 
inducing either mortality or morbidity. In other words, when data are collected from 
sampling stations, all of the condensed matter that is found on sampling filters is presumed 
to have the same toxicity per unit mass. 

Lippman and Thurston (1996) have presented an interesting alternative hypothesis, 
that identification and characterization of the matter collected on sampling devices may 
introduce artifacts of the collection and processing systems, and that these artifacts may 
contribute to the over-or under-estimation of toxicity, and perhaps, misattribution of 
causality. They believe that a working hypothesis is one that incorporates aerosol acidity 
in the etiology of PM-associated health effects in humans. Although not universally 
accepted, this argument is based on the observation that controlled exposure studies 
indicate that sulfate aerosols containing strong acids (e g., H 2 S0 4 ) produce “ structural 
and Junctional changes in healthy subjects consistent with those observed in 
epidemiological studies, and do so at exposures within the upper bounds of current H* 
ambient levels ” and previous studies (Lippman 1989) indicating that H + “is the most likely 
causal factor for the observed associations between PM and chronic mortality." 

In their report they note that sulfate ion concentrations have generally correlated 
better with indices of both mortality and morbidity in populations than other indices of PM 
(i.e., TSP, BS, COH, and PM, 0 ) (see table), and may thus serve as a useful surrogate of 
exposure for other copollutants. They further hypothesize that because fine particles are 
enriched in carbon, H 2 S0 4 , H*, organics, and trace metals, it may be likely that some 
adsorbed chemical moiety may be responsible, or co-responsible for PM-associated 
mortality and morbidity. This hypothesis is consistent with the limited observations of 
altered respiratory function in volunteer asthmatics, although again, not confirmed by the 
small studies of COPD volunteers, or the lack of response at lower, inhaled concentrations 
of particles in the laboratory animals studies. 
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Table 2 

Summry of Epidemiological Study Findings Implicating 

PM and Acid Components of Air Pollution 
( from Lippman and Thurston 1996) 

Population 

Health Effects 

Reported 

Pollutants 

Monitored 

Pollutants 
Associated with 
Adverse 

Outcome 

Reference 

Toronto: 
summer 1986- 
1988 

T hospital respiratory 
admissions 

TSP, PM 10 , 

pm 25 ,o„h*, 

h 2 so, 

0„H* 

H,SO„ 

Thurston et al. 

1994 

New York State: 
Buffalo, Albany, 
Bronx, 
Westchester 
1988-90 

T hospital respiratory 
admissions in Buffalo 
and Bronx 

Oj, H\ H 2 SO„ 

0„ H* 

h 2 so 4 

Thurston et al. 

1992 

Detroit 

Summers 1986- 
90 

t hospital respiratory 
admissions 

PM 10 ,O, 

PM 10 , 0 3 

Schwartz 1994 

Ontario 

Summers 1983- 
88 

t hospital respiratory 
admissions 

H ; SO„ Oj 

o„ h 2 so 4 

Burnett et al. 

1994 

Montreal 
summers 1984- 
88 

T hospital respiratory 
admissions 

PM 10 , 0 3 H 2 S0 4 

pm 10 ,h 2 so 4 

Delfino et al. 

1994 

Associations defined as psO 05; boldface indicates pollutants most highly associated with effects 


7. Concluding Comments on Biological Plausibility 

Although Lippman and Thurston have not demonstrated causality, and indeed, 
clearly acknowledge that the “the biologically active agent or agents in ambient PM that 
account for its associations with human mortality and morbidity remain unknown ”, they 
have presented a cogent argument for careful and thoughtful analysis required, including 
consideration of alternative hypotheses, prior to attributing causality to PM per se They 
caution that although there is coherence between measures of PM and various adverse 
outcomes, there is some urgency in selecting “reliable and efficient metric of relevant 
exposure and health risk’ for the purposes of setting regulatory levels We agree with 
their conclusions regarding causality and priority setting. 
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Although there are animal studies that can demonstrate outcomes consistent with 
many of those observed in epidemiologic studies, the etiologic agents that have been 
employed to induce such effects range from ultrafine particles to soluble metals to acids, 
albeit at very high doses. Several hypotheses have been proposed to explain the 
relationship between exposure to ambient air pollution and the increase in mortality and 
measures of morbidity observed in human studies, but they do not, to date, establish a 
clear biological mechanism for the role of PM in these adverse health outcomes. 

We acknowledge that of the Hill criteria, biological plausibility may be the most 
difficult to satisfy, and further agree that it is not necessary to invoke a specific 
pathophysiological mechanism in order to establish causality. However, heeding 
Wyndar’s caution that when the strength of association is weak, the role of biological 
plausibility takes on increasing importance, and also considering the potential alternative 
hypotheses that have been presented, we urge the USEPA not to assert a causal 
association between PM (or any size fraction thereof) and adverse health outcome at this 
time. If, for example, the acid component of the particulate fraction is responsible for 
morbidity, and the metal for mortality, imposing a PM 2 5 NAAQS will not necessarily 
result in the decrease in risk that is hoped for. 

B. Coherence: Are the same effects, or types of effects, noted across different studies? 

The coherence criterion flows naturally from the question of biological plausibility in that 
it asks whether the hypothesized causal association is compatible with pre-existing theory and 
knowledge derived from laboratory animal studies or controlled human studies, as well as 
epidemiologic observations. In other words, are the effects noted in laboratory animals and those 
observed in human volunteer and epidemiologic studies coherent with respect to physiological or 
toxicological outcome? Although the distinction between acute and chronic outcomes is not 
always clear, in general, acute health effects can be seen as increased illness, hospitalizations, 
and/or premature deaths from respiratory or cardiovascular effects. Chronic health effects include 
increased incidence and prevalence of respiratory illness including asthma, respiratory infections 
and inflammation, decreased lung function, adverse effects on host defense mechanisms including 
immune response, and mortality from cancer or non-cancer causes. Some of the endpoints that 
have been evaluated appear to have no proven clinical relevance, and may better be thought of as 
physiological markers of exposure (e g., physiological changes in pulmonary mechanical function). 

An argument has been made (Greenberg et al. 1997) that in order for air pollution or some 
component thereof to meet the criterion of coherence as described by USEPA, a progression of 
effects should occur with development of symptoms (incidence), progression (morbidity 
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prevalence), and finally, mortality. First, particulate air pollution, in isolation or in combination 
with other exposures, could cause a healthy individual to develop the onset of a new illness 
(increased incidence of morbidity in an exposed population). Second, particulate air pollution 
could influence the progression of the disease whose incidence Had been increased, or some 
associated illness, causing already affected individuals to experience more severe or more 
persistent symptoms (progression or increased prevalence). In this context, particulate air 
pollution could affect the extent and duration of any disability and complicate the clinical 
management of the condition. Finally, particulate air pollution could operate at the terminal 
stages of illness, lowering the host’s resistance and leading to premature death. 

As discussed in detail in the preceding section, although in broad overview the coherence 
of effects is not inconsistent with exposure to some component of PM, there is no compelling 
evidence implicating PM 2 s per se as the causal agent. In fact, it may be that some chemical 
moiety associated with PM 25 , or PM in total, is responsible for the observed effects (if indeed, the 
effects do not attenuate as the result of the appropriate correction for co-exposure or 
characterization of individual exposure). As Greenberg et al. (1997) have indicated, the generally 
accepted observational approach among epidemiologists to study the development of new disease 
is to identify a cohort of non-diseased persons, with different levels of exposure, perhaps simply 
stratified on high/low exposure, and follow them for the development of disease. None of the 
published studies implicating PM (or any component of air pollution) have been analyzed in this 
fashion Although the Six City study (Dockery et al. 1993) had data on baseline disease status, 
persons with existing illness were not excluded. Similarly, the generally accepted observational 
approach to studying the progression of illness is to identify a cohort of newly diagnosed persons, 
some of whom have higher exposure levels and some of whom have lower exposure levels, and 
follow them for the severity and duration of illness. Again, none of the published studies were 
analyzed in this manner. Greenberg et al. (1997) suggest USEPA consider such an analysis prior 
to asserting causality for PM; we concur with their recommendation. 

Thus, at this time the conclusions that can be drawn regarding coherence are similar to 
those for biological plausibility: although arguments for coherence can be made, neither the 
existing data nor the available analyses have been developed sufficiently to establish coherence 
across the range of possible health outcomes that have been associated with PM exposure. 

C. Consistency: Is there close conformity between the findings in different populations, 
locations, times, and when different methodologic approaches are employed for data 
analysis? 
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The difficulty in making conclusive statements regarding the strength of response lies in 
the extremely low levels of relative risk that have been observed, and in the potential confounding 
effects of copollutants, weather, and other potential causes of morbidity and mortality. We have 
previously discussed iff detail the implications of the weakness of association, and the role that 
model choice plays in the attenuation of response. Until some resolution is made regarding the 
appropriate choice of model, and the strength of association can be stabilized across studies, the 
conclusion that the consistency criterion has been fulfilled should not be made. 

Exposure differences contribute to the difficulty in resolving whether the consistency 
criterion has been met. Clearly, air masses differ across geographic regions: fine particles in the 
Northeast tend to have higher levels of sulfate than the western regions (47 per cent vs 15 per 
cent, respectively (Spengler and Wilson 1996); organic carbon comprises twice the proportion of 
particulate in the west than in the east. Yet, despite the heterogeneity of the particulate fraction 
and copollutants, measures of relative risk are approximately equal in the east and west. Further, 
as discussed previously, measures of individual exposure are very different from ambient 
monitors; how then is it possible to have consistent responses among individuals and across 
geographic regions? 

Further, when different investigators evaluate the same (or nearly identical) data sets, 
different results are observed. As discussed earlier, the reanalyses of the Birmingham and 
Minneapolis-St. Paul studies indicate that a consistent response is not observed among three 
different groups of investigators. If a weight-of-the evidence approach were applied to these 
geographical areas, it would be difficult to conclude that there was an increase in hospital 
admissions associated with PM. Thus, we conclude that the consistency criterion has not been 
met. 
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D. Temporality: Does the exposure precede the effect? 

Finally, we note that all of the studies associated with this issue meet the criterion of 
temporality: exposures precede outcomes. We note, however, that lag period optimization to 
yield statistically significant responses for some morbidity measures or mortality is not always 
consistent with biological modes of action that would predict such outcomes. For example, short 
lag periods (0-1 day) following exposures may not be inconsistent with lethality for individuals 
whose health is extremely compromised or are already near death. For mortality, however, with 
the exception of this group of individuals, it is difficult to believe that the 1-4 day lags cited in the 
literature are long enough to allow the development and expression of lethal diseases. 

Further, the adjustment of lag time until the “best” fit demonstrating a positive association 
is obtained may be considered to introduce a positive selection bias. In other words, if statistical 
significance is attained only after the a posteriori consideration of intervals between exposure and 
outcome, the plausibility of the relationship between exposure and outcome is diminished, as is 
the degree to which the temporality criterion is met. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

The evidence fSr some factor associated with air pollution causing increases in mortality 
and morbidity is compelling by virtue of the repeated observations of small, but relatively 
consistent increases across a number of studies. However, at this time, there is insufficient 
evidence to make the causal association between exposure to PM, or PM 2 ! at current ambient air 
levels and adverse health outcome. This judgment is in substantial agreement with others that 
have appeared in print (Wolff 1996), Wilson and Spengler (1996), Gamble and Lewis (1996), 
Lipfert and Wyzga (1995a,b), HEI (1996), Moolgavkar and colleagues (1995-1997) and many 
others and is based on the following observations: 

V.. 

• The strength of the association between measures of air pollution, or any component of 
air pollution and adverse health outcome is very weak. Although several different types of 
mortality and morbidity studies have been performed (e.g., time-series, cross-sectional, 
prospective cohort mortality), where an increased risk is observed following exposure to 
some measure of particulate matter (e g., TSP, PM 10 or PM 2 5> ) it is very small (relative 
risk ranges from approximately 1.06 to < 1.5). 

• When very weak associations are observed, regardless of their apparent consistency or 
coherence, additional emphasis must be placed on determining the potential role of 
confounders, exposure misclassification, measurement uncertainty, model specificity, and 
mechanisms to explain biological plausibility. 

• Measurement uncertainty contributes to lack of confidence in the weak associations noted 
between measures of pollutants derived from central sampling stations and adverse health 
outcomes. The principle of ecological fallacy, which states that population measures do 
not accurately represent individual experiences, contributes to the lack of confidence in 
such measures. 

• Although measures of exposure have been reasonably well-characterized for stationary 
ambient monitors, the body of evidence indicates that the correlations between outdoor 
measures and indoor measures of air pollution are highly variable, and depend on season, 
the construction of the home, and lifestyle of the occupants. Further, and perhaps more 
importantly, there is little to no correlation between ambient air measures and individuals’ 
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exposures, particularly in the case of potential sensitive sub-populations (e.g., those 
suffering from COPD). It is not possible to extrapolate from regional monitors to 
individual experience, and therefore, to estimate individual risk. 

The ecological fallacy principle also applies to other risk factors. Thus, it is inappropriate 
not to take into account differences among population lifestyles, dietary habits, and health 
status when extrapolating from group characteristics to individuals. 

. Because PM 2 , is a heterogenous mixture of different chemical species arising from 
volatilized materials, PM precursors are not only sources, but also copollutants in 
contemporary air pollution. Statistical analyses attempting to attribute causality to any 
component of air pollution must consider the copollutants as covariates in the analyses. 

■ When such analyses are performed, the initial reports of statistical associations between 
PM and health outcome often attenuate, sometimes to the point of no significance Other 
pollutants, eg., ozone, S0 2 , H*, however, maintain robustness of association. 

• Although exposures to high levels of pollutants have clearly caused death and respiratory 
distress in the past, there is no compelling biological or toxic mechanism that can explain 
the adverse health outcomes noted for current PM levels. Much research has been 
conducted to identify such mechanisms, but to date, no scientifically-defensible argument 
can be proposed to account for the effects observed in people exposed to current levels of 
air pollution. 

• USEPA has not demonstrated that a reduction in PM, , or PM 10 will result in concomitant 
results of co-pollutants, although the Agency implies that setting such standards will result 
in overall improvements in air quality. 

• Application of the Hill Criteria to these observations does not result in the attribution of 
causality to PM, and especially not to PM 2 ,. In fact, alternative hypotheses involving 
other pollutants are equally, if not more, compelling. 

With respect to the conclusion put forward by USEPA that the results observed are 

consistent with a causal association between PM2.5 and adverse health outcomes, we do not 
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believe that sufficient effort has been expended in the critical evaluation of alternative hypotheses 
to describe these effects. 

The eminent philosopher of science, Karl Popper, believed that science is advanced only 
by testing hypotheses and discarding those that fail. In other words, before accepting an 
hypothesis as true, the experimenter must “bend over backwards” to exclude other explanations, 
or, to paraphrase Sherlock Holmes (in “The Sign of Four* by A. Conan Doyle), “when you have 
eliminated the impossible whatever remains, however improbable, must be the truth”. Buck, in a 
discussion of the application of Popper’s philosophy for epidemiologists (1975) adds that “This 
summarizes Popper's philosophy, except that ‘must’ in the last phrase should be altered to ‘may’”. 
Given the inability to maintain a consistent and robust association in the reanalyses of the major 
studies of morbidity and mortality, it is difficult to accept that the responsible pollutant for these 
effects is particulate matter, much less PM 2 5 . 

The overwhelming concern with respect to postulating a causal relationship between PM 
and adverse health outcomes is the implication for a new NAAQS. Clearly, if adverse effects are 
occurring, even at low levels of relative risk, the potential savings in terms of decreased morbidity 
and mortality may be significant because of the number of people exposed. Different numbers of 
“lives saved” and “diseases avoided” have been calculated by various groups including USEPA, 
with the sincere intent to avert health effects. However, given the number of municipalities that 
would be out of compliance by the imposition of these NAAQS, and the difficulty in meeting 
them, it is critical that the appropriate etiologic agent be identified, to insure that implementation 
of control technologies do indeed reduce mortality or morbidity (see also ENVIRON’ s comments 
on the Quantitative Risk Assessment, also submitted to the docket (ENVIRON 1997)). 

Given the discussion presented in this set of comments, including the presentation of 
alternative hypotheses and models, we urge the Agency to consider carefully the implications of 
the imposition of the strict new NAAQS for PM 2 It is not apparent to us that decreasing levels 
of this pollutant component would positively affect rates of morbidity and mortality. 

We urge USEPA to heed CASAC’s recommendation: the Agency should immediately 
implement a targeted research program to address the uncertainties regarding key issues in 
attributing causality and the subsequent estimation of risk from PM, including long-term, reliable 
measurements of PM 2 S . 

We further urge that the Agency solicit additional assistance and input from all 
stakeholders in the process to maximize data gathering (exposure and toxicity) and analysis so 
that unresolved questions regarding the identity and nature of the causative agent be more 
completely understood prior to recommending a new NAAQS for PM. By the next cycle of 
criteria pollutant review, sufficient data should be available to determine whether additional 
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control strategies for particulates, sulfates, NO„, or metals, or as yet unidentified pollutants, will 
benefit the public health. If individual etiologic agents (or groups of agents) are identified, 
strategies that efficiently decrease emissions of those agents should be implemented to minimize 
the risk to the public health. Given the continually decreasing levels of air pollution in the US 
(USEPA 1997), this short delay should provide no increase in risk to the public, and may, by 
virtue of its improved precision, provide a more certain opportunity to improve it. 
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I. EXECUTIVE SUMMARY 

The US Environmental Protection Agency recently concluded that new standards limiting 
annual and 24-hour average PM 2 s levels should be added to the existing PM l0 National Ambient 
Air Quality Standards for particulate matter. The proposed new standards have been the subject 
of significant debate among the regulatory, risk, and epidemiologic communities, primarily over 
the question of whether the reported associations between PM exposure and adverse human 
health effects are causal. 

We have carefully reviewed and evaluated an exemplary sampling of the epidemiologic 
literature implicating PM exposure as a potential cause of increased morbidity and mortality in 
human populations. We have also attempted to identify gaps in the current literature that we 
believe must be addressed before informed causal inferences can be confidently made. Where 
possible, we have also identified additional information that could be gathered from existing data 
sources, and we suggest research strategies for filling gaps with new data in a short time. 

From an epidemiologic perspective, one principal challenge to the assertion of causality is 
the remarkably weak level of the reported associations. Based on the criterion of strength of 
association, it is difficult to imagine a weaker case for causality than that posed by the data on 
particulate air pollution and mortality or morbidity. A second major challenge relates to the 
nature of PM exposure, which invariably occurs in combination with exposure to other air 
pollutants such as ozone, carbon monoxide, S0 2 , H 2 S0 4 , metals, and volatile organics. Because 
this mixture’s composition varies according to source, season, time of day, weather conditions, 
and geographic region, and because PM is itself a complex and highly variable mixture, it has been 
extremely difficult to disentangle the potential adverse health effects of PM, or a specific PM 
fraction, from those potentially attributable to other copollutants. 

A traditional epidemiologic approach to sorting out confounded associations has been 
regression modeling of outcomes in relation multiple exposure variables and other possible 
confounders. However, most of the studies reporting significant PM associations have not 
included adequate adjustments for air pollution components other than PM presumably because of 
(1) incomplete availability of measurements on the copollutants, and (2) difficulties associated 
with estimation in the statistical models Where adjustments have been made for more than one 
copollutant at a time, substantial reductions in the strength of the apparent PM association 
occurred and either a statistically non-significant result was obtained, or the result was said to be 
“significant,” but not reported. In light of the relative paucity of estimates of the particulate- 
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health outcome association appropriately adjusted for other copollutants, any inference on the 
contribution of particulates or a specific fraction thereof is largely conjecture. 

In all of the studies we reviewed, the level of exposure to particulates (and copollutants) 
was not based on personal dosimetry, but rather on samplers located in the various geographic 
areas. Individual subjects were thus assigned “community-wide” measures of exposure, rather 
than individual measures. The lack of personal exposure measures limits the ability to conclude 
that any individual death is linked to air pollution per se. In fact, there is a large body of data 
indicating that community sampler measurements rarely provide good estimates of individual 
exposures. Even if a causal association were to exist between exposure and disease occurrence at 
the individual level, such "ecological" exposure estimates may misrepresent the association's true 
strength. Equally important, the shape of the underlying causal dose-response relationship can 
also be significantly distorted by ecologic analyses. 

In assessing whether the results from epidemiologic studies support the existence of a 
causal relationship between exposure and adverse health outcomes, criteria developed initially by 
Bradford Hill (1965) are often applied. These include the strength, consistency, coherence, 
specificity, and temporality of the association between exposure and disease. Although not 
explicitly stated, a presumption exists that the validity of the observed association has been 
established prior to consideration of these criteria, i.e., the estimates of the association's strength 
have been shown to be free of significant biases and not significantly confounded. The studies on 
air pollution and disease that we have evaluated do not satisfy these conditions; they have 
inadequately addressed potential biases and failed to resolve satisfactorily the issue of 
confounding. 

Even if the issue of validity were ignored, the Hill criteria would not be met. The reported 
associations are extremely weak and vacillate between positive and negative based on the 
regression model used to characterize the relationship; as copollutants are introduced into the 
analyses, apparently positive associations attenuate in strength, often to non-significance. Further, 
the results of the studies are not actually as consistent as they might at first appear. For example, 
different exposure measures (e.g., mean daily level, maximum daily level, or some lagged 
estimate) have been associated with different endpoints (e.g., respiratory diseases, cardiovascular 
diseases, or total deaths). Temporal relationships between air pollution exposure and disease 
occurrence are not well established across studies, with lag times varying from concurrent day to 
several days earlier. Finally, an important component of coherence, dose-response, is, at best, 
weakly established in only a few studies. 

The question of whether the coarse and/or fine particulate components of air pollution are 
causally related to adverse human health effects is one of great importance. If there is a causal 
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relationship, identification and establishment of a safe and acceptable level of ambient particulate 
matter will be a decision having enormous consequence. We have identified methodological 
issues that create a barrier preventing us from making a conclusive judgment about the causality 
of the association between PM exposure and adverse health effects. Given this assessment, we 
believe that the determination of a new regulatory limit for PM is premature. 

We do feel, however, that research approaches currently exist which can bring the PM 
debate toward a more informed resolution and, hopefully, a consensus. First, there is an obvious 
need for focused, epidemiologic studies of air particulates and health effects that collect data at 
the individual subject level. Carefully designed case-control studies can also be effective. Finally, 
it is important that study designs be related to clearly articulated theories about the pathways 
through which particulate air pollution affects human health. In order to serve as a basis for 
regulatory decision-making, therefore, future epidemiologic studies will be most useful if they 
inform us about the specific manner in which individual air pollution constituents might affect 
human health. In our view, the current epidemiologic literature falls well short of this goal. 
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n. INTRODUCTION 

The US Environmental Protection Agency (USEPA) has recently concluded that new 
standards limiting annual and 24-hour average PM 2 5 levels should be added to the existing PM 10 
National Ambient Air Quality Standards (NAAQS) for particulate matter (PM) (FR 61 :65638- 
65713). This decision was based primarily on USEPA’s assessment of the extensive 
epidemiologic literature on associations between PM exposure and the increased frequency of 
respiratory illness or symptoms (morbidity) and death (mortality). The Agency’s assessment 
concluded that the "consistency and coherence of the evidence across the studied’, along with the 
“ relatively small ranges of variability in the effects estimates observed in the body of studied’ . . . 
"are consistent with expectations based on assuming causal relationships between mortality and 
morbidity effects and PM exposure". 

The proposed new PM standards have been the subject of significant debate among the 
regulatory, risk, and epidemiologic communities because: (1) PM exposure is poorly 
characterized, with regional monitoring data serving as a questionable surrogate for individual 
exposures; (2) PM exposure is generally very low compared to the levels needed to induce 
adverse effects in controlled laboratory animal experiments; (3) the strength of the reported 
associations of exposure with adverse health effects is extremely low; (4) a plausible physiologic 
mechanism for the reported effects has yet to be convincingly demonstrated. 

The literature on PM is complex, in large part because air pollution is an extraordinarily 
complex mixture. PM exposures occur in combination with exposures to other air pollutants 
(e g., ozone, carbon monoxide (CO), S0 2 , H 2 SO„ metals, and volatile organics), and the 
mixture’s composition varies according to source, season, time of day, weather conditions, and 
geographic region. In fact, PM itself is a complex and highly variable mixture. Failure to 
adequately account for the strong multiple correlations among the various individual air pollution 
constituents and other potential confounders such as weather can lead to substantial bias in 
estimates of both the strength and statistical significance of associations between PM exposure 
and adverse health outcomes. Although USEPA has concluded that its estimates of effect for PM 
are robust to potential confounding by copollutants and weather, this conclusion is at variance 
with the findings of numerous recent reanalyses of earlier study data in which such variables have 
been considered in other than one-at-a-time fashion. 

To address the underlying qualitative issue of whether the various associations that have 
been reported should be considered causal, we selected for critical review an exemplary group of 
publications that have implicated PM exposure as a potential cause of increased morbidity and 
mortality in human populations. We have also attempted to identify gaps in the current literature 
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that we believe must be addressed before informed causal inferences can be confidently made. 
Where possible, we have also identified additional information that could be gathered from 
existing data sources, and we suggest research strategies for filling gaps with new data in a short 
time. 
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ffl. SELECTION OF PUBLICATIONS FOR REVIEW 

A large number of epidemiologic studies have been published in the last decade suggesting 
short-term increases in particulate air pollution are responsible for an increase in daily mortality 
rates, mainly from respiratory and cardiovascular causes. Some of the authors of these studies 
have also published comprehensive reviews of the subject (Dockery and Pope 1993, Ostro 1993) 
and generally have voiced support for a causal hypothesis (e g., Dockery et al. 1992, Schwartz et 
al. 1996). Others have formed different conclusions from the same body of epidemiologic 
literature (Li and Roth 1995; Moolgavkar et al. 1995a,b, Moolgavkar and Luebeck 1996, Gamble 
and Lewis 1996; Davis et al. 1996). Because the body of scientific literature is large, yet the 
conceptual approaches, study designs, and statistical analyses used across the studies are quite 
similar, we reviewed a limited number of key articles that were judged to be representative of the 
body of published research. 

First, nine papers were identified for detailed review; they are listed in Table 1. Six of 
these evaluated the possible association between short-term increases in particulate air pollution 
and daily mortality. Collectively, these papers include a variety of geographic areas (e.g., Europe 
and North America (Katsouyanni et al. 1990; Abbey et al. 1993, 1995a,b; Dockery et al. 1993; 
Kinney et al. 1991; Pope et al 1992; Styer et al. 1995), and study design (i.e., the ecologic time- 
series and cross-section studies and the partially ecologic cohort design (Dockery et al. 1993). 
Four papers that reported on the possible association between particulate air pollution and 
morbidity were also selected. One examined trends in hospital admissions among adults 
(Schwartz and Morris 1995, Ostro et al. 1993), the second examined acute effects of particulate 
pollutants on respiratory symptom reporting among children (Schwartz et al. 1994), and the third 
focused on long-term ambient concentrations of components of air pollution on respiratory 
symptoms of a non-smoking, adult population (Abbey et al. 1995a,b). 

As part of this effort, we identified the common challenges faced by the researchers who 
tried to attribute specific health outcomes to the air pollutant exposures measured in the studies. 
Furthermore, the consequences of these methodological challenges were reviewed, in terms of 
their potential impact on causal inference. 

In the second phase, the studies were reviewed in light of Hill's postulates of causality 
(Hill 1965) to determine whether they are fulfilled to a degree sufficient to conclude that a specific 
air pollution constituent is responsible for the observed health effects. 
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IV. FINDINGS 

A. Weakness of Reported PM Association 

From an epidemiologic perspective, one of the principal challenges in studying the 
relationship between particulate air pollution and mortality or morbidity is the remarkably weak 
level of association observed between these variables. For instance, in summarizing the findings 
of a series of studies, Ostro (1993) concluded that a 10 pg/m 3 rise in PM 10 was associated with a 
1% increase in mortality. Schwartz and Morris (1995) found that in Detroit a 32 pg/m 3 increase 
in PM, 0 was associated with a 18% increase in hospital admissions for ischemic heart disease. 
Kinney and Ozkaynak (1991) analyzed data from Los Angeles county and found that the 
combined influences of five measures of air pollution including particulates, along with 
temperature and humidity, could explain less than 4% of the daily variability in total mortality . 
Similarly, odds ratios were generally less than 1.5 in the morbidity studies which assessed the 
association between self-reported symptoms or hospitalizations and various measures of air 
quality (Abbey et al. 1993, Schwartz et al. 1994, Schwartz and Morris 1995). 

This is not to say that small changes in total mortality/morbidity, if causal, are unimportant 
from a public health point of view. Rather, the issue is whether such an association is likely to be 
one of cause-and-effect. One of the time honored criteria for assessing whether epidemiologic 
assc ' s are causal is the strength of association. Well established environmental hazards tend 
to ha\ .. jh stronger associations than those reported between particulate air pollution and 

mortality and morbidity. Indeed, on the basis of strength of association, it is difficult to imagine a 
weaker case for causality than that posed by the data on particulate air pollution and mortality or 
morbidity. 

Of equal concern, when studying such weak associations, is that fact that even a small 
amount of bias can produce a significant distortion of the actual relationship. This problem is well 
illustrated by the previously cited analysis of pollution data in Los Angeles county (Kinney and 
Ozkaynak 1991). In a regression model that adjusted only for the influence of total oxidants and 
temperature, the indicator of particulate air pollution was significantly associated with an increase 
in overall mortality. In a fuller model, however, with additional adjustment for the effects of 
sulfur dioxide, carbon monoxide and nitrogen dioxide, the association of mortality with 
particulates became non-significant statistically, with even a reversal in sign of the PM regression 
coefficient (i.e., particulates appeared to reduce mortality). Of course, it is unlikely that 
particulate air pollution actually reduced mortality. 

What is clear, however, js that the association under investigation's so weak that 
reasonable changes in model specification can cause the association’s strength to reverse direction 
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from an apparent harmful to an apparent beneficial effect. In a morbidity study of Seventh Day 
Adventists, adjusting ambient air concentrations for time spent indoors reduced most relative risk 
estimates by 50% (Abbey et al. 1993). Similar adjustments were not done in most of the other 
studies because of the absence of relevant data. The Health Effects Institute (HEI) analysis of 
mortality data (1974-88) in Philadelphia found that the effects of total suspended particulate 
(TSP) and S0 2 were lower when they were considered together than when they were included 
alone in models (Samet et al 1996). This reanalysis also showed significant effect modification 
between TSP and season. Many of the other studies that we reviewed did not even take season 
into account 

B. Components of Air Pollution Difficult to Untangle 

It is well recognized that air pollution tends to be a complex mixture of substances. 
Although one can find unusual circumstances where particulate air pollution is not accompanied 
by appreciable levels of other pollutants (eg., Utah Valley, Pope et al 1992), particulate levels 
are typically highly correlated with other pollutants For example, in the widely cited “Six Cities 
Study,” the location with the highest mean particulate air pollution level (Steubenville, Ohio), also 
had the highest mean levels of sulfur dioxide and nitrogen dioxide (Dockery et al. 1993). In this 
same study, the city with the lowest mean particulate levels (Portage, Wisconsin), also had the 
lowest mean levels of these two other pollutants. Daily levels of particulate air pollution in Los 
Angeles (Kinney and Ozkaynak 1991) were highly correlated with those for sulfur dioxide, carbon 
monoxide, and nitrogen dioxide (correlation coefficients for filtered variables: 0 68, 0.82, and 
0.88, respectively). High correlations among pollutants also were observed in morbidity studies 
(Schwartz et al. 1994, Schwartz and Morris 1995), The difficulty in identifying one pollutant as 
responsible is exemplified in the Philadelphia mortality study where the authors (Samet et al. 

1996) concluded: 

“Our findings indicate that a single pollutant of the group TSP, S0 2 , N0 2 and CO cannot 
be readily identified as the best predictor of mortality, because concentrations of the four 
pollutants were moderately correlated in Philadelphia during the years of the study ”. 

Relatively few studies have evaluated more than two pollutants simultaneously. Residual 
confounding could therefore account for the findings in some studies, such as the morbidity study 
in Detroit (Schwartz and Morris 1995). 

The overlap of exposurejo various copollutants may not be of great concern if one is 
simply trying to evaluate whether “air pollution” as an undifferentiated whole has adverse health 
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effects. Indeed, the use of levels of a specific air pollution constituent, or preferably a 
combination of the constituents, may serve as a very effective surrogate for overall air pollution. 
The fact that the components tend to be highly correlated in most urban, industrial settings, 
suggests that any overall effect may be well represented by one or more components. On the 
other hand, if the goal is to separate out the independent effects of individual components, so that 
they may be efficiently regulated, the high degree of correlation between pollutants presents a 
very real challenge. 

The traditional approach to sorting out associations between several exposures and a 
specific health outcome is to construct a multivariate regression model, with the multiple 
exposures as separate explanatory variables and the health outcome as the response variable As 
shown in Table 2, most of the papers we reviewed did not include appropriate adjustment for 
other typical components of air pollution. Presumably, the principal reasons for not including 
these correlated components of air pollution in the estimating models were: (1) incomplete 
availability of measurements on the other exposures, and (2) difficulties associated with estimation 
in the statistical models (see, for example, Schwartz et al 1996). In the reviewed mortality 
studies where adjustments were made for more than one other type of pollutant, reductions in the 
apparent association with particulates occurred, and either a statistically non-significant result was 
obtained for particulates, or the result was said to be “significant,” but not reported 

In light of the relative paucity of estimates of the particulate-health outcome association 
appropriately adjusted for other pollutants, any inference on the contribution of particulates or a 
specific fraction thereof is largely conjecture. It might even be argued that it is beyond the ability 
of observational research methods to completely disentangle the health-related effects of various 
components of air pollution. An analogy can be made to the numerous epidemiologic studies of 
personal cigarette smoking and risk of lung cancer. Cigarette smoke, like air pollution, is a 
complex mixture of substances. Although epidemiology has proven capable of sorting out the 
overall health hazards of smoking, and toxicologic data point to particular components of 
cigarette smoke that may be hazardous, epidemiologic methods have not been particularly useful 
for singling out a particular harmful component of cigarette smoke. As long as the individual 
components of cigarette smoke remain highly correlated, it is difficult, if not impossible, to sort 
out the individual contributions of various components to ill-health. 

The issue of confounding, is not limited in the present context to air pollution components 
alone. Air pollution is only one of a number of environmental factors, both naturally occurring 
and man-made, that can affect human health. It has been well recognized, for example, that 
extremes of ambient temperature can increase human mortality (Kunst efral 1993). As shown in 
Table 3, most but not all of the selected mortality studies included some attempt to control for the 


9 


ENVIRON 



145 


effects of temperature; humidity also was controlled in half of these studies. On the other hand, 
other naturally occurring environmental factors that affect morbidity and mortality, such as pollen 
count and infectious disease outbreaks, were not directly considered in these analyses 

If these other environmental factors operated in total isolation from the effects of air 
pollution, then the omission of these exposures from the estimating models would not be a great 
concern. There is strong reason to believe, however, that the effects of these other environmental 
factors are relevant to an accurate characterization of the effects of air pollution. As respiratory 
events are important morbidity and mortality end-points for most of these studies, every effort 
should be made to consider the effects of other environmental agents known to influence 
respiratory function. Both allergens and infectious illnesses fall into this category, and 
surveillance data are widely available on both of these types of pathogen allowing appropriate 
inclusion in regression models. It is also worth noting that Lipfert and Wyzga (1995a) have shown 
that a sedentary lifestyle, a known risk factor for cardiovascular diseases, correlated well with the 
mortality rate ratios observed in the Six Cities Study. 

C. Inadequate Consideration/Characterization of Exposure 

In all of the reviewed studies, the level of exposure to particulates (and other air 
pollutants) was not based on any personal dosimetry, but rather on samplers located in the various 
geographic areas. Individual subjects were thus assigned “community-wide” measures of 
exposure, rather than individual measures. The variation of these community measures was then 
compared with variation in morbidity or mortality across communities, or within communities 
over time. 

This basic approach has important advantages in that it is efficient and cost-effective. 

Often these studies can be completed quickly because they are based upon already available data. 
On the other hand, there are important limitations to assigning exposure information in this way. 
First, the occurrence of exposure and disease is not necessarily linked in individuals: the persons 
within a community who are most heavily exposed to particulates may not be the ones developing 
the disease(s) of interest, even if more adverse health outcomes occur on days of high pollution or 
in areas of high pollution. It is well known in epidemiology that ecologic associations can appear 
without any underlying link between the actual exposure and disease in individual persons. This 
phenomenon is referred to as the ecologic fallacy, and is a source of potential bias in studies that 
rely upon aggregates of persons as the unit of analysis (see Kelsey et al. 1986/ 

Even if a causal association were to exist between the exposure and disease occurrence at 
the individual level, the ecologically apparent association may misrepresent the true strength of 
the relationship. Equally important, the true shape of the causal dose-response relationship 
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between exposure and disease can be significantly distorted by ecologic analyses (see Hennekens 
and Buring 1987). 

Fixed site monitoring stations were used to collect exposure data in all of the morbidity 
and mortality studies reviewed here (Table 1). The monitors varied in number over the duration of 
the studies, and their location within the study communities did not represent the optimal areas 
where exposure to the study populations occurred. For example, in the Detroit study, air 
pollution data were extracted from the EPA’s aerometric data bank which obtained data on PM, 0 
from two monitoring stations in 1986, seven in 1988 and four in 1989 (Schwartz and Morris 
1995). 

Even in the only reviewed mortality study employing a cohort design (i.e., the Six Cities 
Study), measures of particulate exposure were still based on population-level monitoring. It has 
been suggested by the investigators of this study that central monitors adequately characterized a 
total community’s exposure (Dockery et al. 1993). These investigators, however, did not provide 
data from multiple monitoring stations within individual communities to demonstrate the 
purported uniformity of measures. In fact, it seems quite likely that in at least some metropolitan 
areas, there are higher pollution levels within the inner city from heavy automobile traffic and 
industrial activity, contrasting with lower pollution levels in the surrounding suburban areas. As a 
consequence, measures of air pollution from single monitoring stations might either systematically 
over-estimate or under-estimate actual exposure levels for individual subjects. Personal exposure 
levels also are likely to be influenced by the amount of time a subject spends out of doors and by 
their general health status. In these complicated multi-variate situations, it is unclear whether 
misclassification of exposure levels served to distort the apparent relationship between particulate 
pollution and health outcomes. The lack of personal measures of exposure limits the ability to 
conclude that any individual death is linked to air pollution per se. 

In fact, there is a large body of data indicating that community sampler measurements 
rarely provide good estimates of individual exposures. The early study of Spengler et al. (1981) 
demonstrated that there was almost no correlation between exposure to PM 10 (as measured by 
ambient samplers) and personal exposures in the cities included in the Six Cities Study data set of 
Dockery et al. (1993). For example, in each of the cities except Steubenville, indoor exposures to 
respirable particulate (i.e., PM l0 ) significantly exceeded outside exposures. Moreover, the 
presence of a smoker in the house provided the dominant source of indoor air pollution. Homes 
with one smoker had mean increases in indoor particulate by 12 pg/m 3 ; two or more smokers 
increased the mean by 46 pg/m 3 . Other contributors to the level of indoor particulate were 
seasonality, activity levels, air conditioning, and ventilation. Thus, outdoor ambient monitors 
poorly represent the qualitative and quantitative nature of personal exposures. 
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More recently, Ozkaynak et al. (1996) evaluated personal exposures to particles and 
metals in Riverside, California. Exposures from ambient monitors were compared with outdoor 
concentrations near homes (backyard samples), which were then compared with measurements 
from stationary indoor and individual samplers worn by study participants. The results indicated 
that central and backyard measurements were reasonably well correlated, implying that 
quantitative estimates of particulate mass (expressed as PM 10 ) were reasonably well-correlated. 
Particle samplers worn by individuals over the course of the day, however, indicated that an 
excess mass of particles or “personal clouds” were experienced by the participants. Population- 
weighted daytime personal PM 10 exposures were 1 50 ± 9 (SEM) pg/m 3 , compared with 
concurrent indoor and outdoor concentrations of 95 ± 6 pg/m 3 . The authors concluded that 
although outdoor concentrations of particulate near homes were well correlated with central site 
measurements, indoor concentrations were only weakly correlated with outdoor concentrations, 
and “ personal exposures were even more poorly correlated with outdoor concentration s”. 

With respect to individuals with compromised respiratory function, in preliminary work 
Koutrakis (1997) has observed poor correlations between personal exposure to PM 10 or PM 2 S and 
outdoor measures, with lower correlation in winter, when houses tend to be closed, than in 
summer. These studies were conducted with volunteers suffering from chronic obstructive 
pulmonary diseases (COPD), populations likely at highest risk of morbidity (exacerbation of 
symptoms) or mortality. 
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D. Dose-response 

One of the critical criteria for assessing whether an observed association is likely to be 
causal is whether there is a dose-response gradient. The tendency for risk of adverse health 
effects to rise with increasing level of particulate exposure would provide support for a causal 
interpretation. As shown in Table 4, all but one of the mortality studies we reviewed included an 
evaluation of dose-response Most, but not all, of the studies that examined this issue found at 
least some supporting evidence. 

Some investigators have argued that there is no threshold below which inhalable 
particulate air pollution ceases to cause increased mortality (Schwartz et al. 1996). This is a 
fundamental concern from a regulatory perspective as it implies that any non-zero level of air 
pollution will cause at least some adverse health effects. As indicated in Table 4, however, two of 
the four mortality studies that assessed the shape of the dose-response relationship found some 
supporting evidence for a PM 10 threshold, with the no effect level approximately equal to the 
previously established average annual average regulatory standard level of SO pg/m 3 . The 
reanalysis of Philadelphia data conducted by the HEI (1996) also provided evidence of a non- 
linear dose-response relationship, again with the rise in mortality confined to PM 10 levels above 
about 50 pg/m 3 

E. Health End-points 

In the selected mortality studies, the investigators tended to evaluate “overall” deaths, as 
well as cause-specific deaths, especially those attributed to cardiovascular or respiratory causes. 

In the time-series analyses, deaths of non-residents were typically excluded, although there is little 
reason to do so as their immediate exposure to air pollution is the same as that for residents. 
Deaths from accidents also were excluded from many of the studies, although it is not 
immediately apparent to us that air pollution should be relevant only to non-accidental deaths. 

There is logic in focusing on death from respiratory disease, however, because inhaled 
particulates potentially could affect respiratory function. A link to cardiovascular deaths is also 
possible through further compromise of oxygenation among patients with heart failure (Schwartz 
and Morris 1995). As shown in Table 5, most, but not all, of the selected mortality studies 
revealed an effect on overall mortality. Furthermore, where associations were seen with overall 
mortality, generally there were associations with respiratory and cardiovascular mortality. The 
selected morbidity studies have shown some similar consistencies for the respiratory Abbey et al 
(1993) and cardiovascular outcomes (Schwartz and Morris 1995). 
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The use of mortality as an end-point has certain advantages in that the data are easily 
accessible, generally complete, and standardized in classification across regions. On the other 
hand, data collected from death certificates have important limitations. Often the certifying 
physician has minimal knowledge of the patient, and the actual cause of death may be 
misassigned, especially when the certifying physician was not present at the time of death. In 
none of the selected mortality studies was there any attempt to try to validate at least a subsample 
of the assigned causes of death. 

Moreover, the studies of air pollution and mortality have not included any information 
about the clinical events around the time of death for the deceased subjects. The lack of 
information on the circumstances surrounding these “excess” deaths has left open the question of 
whether they are attributable to the air pollution per se, or whether these individuals were 
chronically ill and their deaths were simply advanced in time by the additional physiologic stress of 
the air pollution. The phenomenon of hastening the death of terminally ill patients has been 
referred to as “harvesting” (Kunst et al. 1993,Spix et al. 1994). Although any reduction in life- 
expectancy is a potential matter for public health concern, if the deaths are occurring only days or 
weeks before they otherwise would occur, then the public health impact of this “excess mortality” 
would be comparatively small. It would be much more beneficial, from a public health 
perspective, to address the underlying causes of respiratory and cardiovascular compromise in 
these individuals. Because cigarette smoking is by far the leading cause of chronic obstructive 
pulmonary disease, and few non-smokers develop or die from this disease, it would be of interest 
to know what proportion of the “excess” deaths attributed to air pollution occurred among non- 
smokers. It is likely that this percentage is very small, and that a more effective strategy for 
preventing these deaths is to promote smoking cessation. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

A. Overall Conclusions 

Many studies have evaluated the associations between air pollution and morbidity and/or 
mortality. The authors of most of these studies have concluded that there is a positive association 
between one or more measures of air quality and some indicator of disease status. The evidence, 
at first blush, appears substantial and persuasive, leading many to conclude that a causal 
relationship has been established and that sufficient data exist to recommend new policies 
regarding air quality standards. Many of the study authors have stated that their results are 
consistent with others and that the body of literature overall represents consistent findings. 

Indeed, there are many consistencies that buttress the causal argument. On closer scrutiny, 
however, one notices many disquieting inconsistencies and methodological problems that raise 
serious questions, particularly in view of the relatively small risks (typically < 1 .25) reported in the 
studies Such risks could readily be accounted for by uncontrolled confounding, effect 
modification, invalid measures of exposure or outcomes, information bias, model specification 
bias, or inappropriate analytical methods. 

In assessing whether the results from epidemiologic studies support the existence of a 
causal relationship between exposure and adverse health outcomes, criteria developed initially by 
Bradford Hill (1965) are often applied These include the strength, consistency, coherence, 
specificity, and temporality of the association between exposure and disease. 

Although not explicitly stated in most applications of these criteria, a presumption exists 
that the validity of the observed association has been established, i.e., the studies have already 
been shown to be free of significant biases, and the association has already been shown not to be 
significantly confounded. The studies on air pollution and disease that we evaluated do not satisfy 
these conditions; these studies have inadequately addressed potential biases and have failed to 
satisfactorily resolve the issue of confounding. 

For example, to address concerns related to previous ecological studies, the authors of the 
“Six Cities” study collected individual data on potential confounders such as active smoking, 
social class, body mass, education, and occupation, but found the significant associations between 
PM 2 , and S0 2 exposure and mortality to persist. Likewise, in their prospective study of ACS 
respondents, Pope et al. (1995) corrected for age, sex, race, active and passive smoking, 
education, body mass, alcohol consumption, and some occupational exposures; the significant 
associations between PM 2 5 andj>0 2 and mortality persisted. 
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However, when Lipfert and Wyzga (1995b) reanalyzed some of these data to demonstrate 
that the “ecological regressions” were highly dependent on the covariates included in the 
regression, different conclusions were reached. As variables related to socioeconomic status were 
entered into their regression analyses, the relative contribution of pollutant exposures decreased 
to non-significance. Lipfert and Wyzga suggest that had the original investigators included these 
variables in their analyses, similar conclusions might have been reached (i.e., failure to 
systematically consider individual risk factors allowed for the persistence of apparent associations 
between exposures to air pollutants and increased mortality). In an earlier paper, Lipfert and 
Wyzga (1995a) also showed that the mortality rate ratios in the Six Cities Study correlated well 
with data on sedentary lifestyle, a known risk-factor for cardiovascular diseases. 

Even if the issues of validity are ignored, the Hill criteria would not be satisfied As stated 
previously, the criterion of strength of association is not met. The reported associations are 
extremely weak and vacillate between positive and negative based on the regression model used 
to characterize the relationship; as copollutants are introduced into the analyses, apparently 
positive associations attenuate in strength, often to non-significance. Further, the results of the 
studies are not actually as consistent as they might first appear. For example, different exposure 
measures (e g., mean daily level, maximum daily level, or some lagged estimate) have been 
associated with different endpoints (e g., respiratory diseases, cardiovascular diseases, or total 
deaths) Time relationships between air pollution exposure and disease occurrence are not well 
established across studies, with lag times varying from concurrent day to several days earlier. 
Finally, an important component of coherence, dose-response, is, at best, weakly established in 
only a few studies. 

Further research needs to address some of the methodological and analytical issues not 
adequately addressed in earlier studies. In particular, more attention should be directed to 
appropriate selection of analytical methods for ecological studies, the assessment of measurement 
error in exposure, and consideration of potentially important confounder such as weather 
variables Until these issues are resolved, revisions in standards should proceed cautiously. 

B. Whither Hence... 

The question of whether the coarse and/or fine particulate components of air pollution are 
causally related to adverse human health effects is one of great importance. If there is a causal 
relationship, identification and establishment of a safe and acceptable level of ambient particulate 
matter will be a decision having enormous consequence. In the preceding sections we have 
identified five methodological i§jues which create a barrier preventing us from making a 
conclusive judgment about the causal relationship. Given this assessment, we believe that the 


16 


ENVIRON 



152 


determination of an appropriate level is premature. We do feel, however, that research 
approaches currently exist that can bring the debate toward a more informed resolution and, 
hopefully, a consensus 

First, there is an obvious need for focused, epidemiologic studies of air particulates and 
health effects that collect data at the individual subject level. Although we acknowledge the 
benefits, in terms of cost and time, of linking routinely collected population exposure data 
(i e , fixed-source air monitoring data) and widely available population morbidity and mortality 
data (e g., death certificate tapes, hospital admission data), this is not an adequate substitute for 
studies that link and analyze data from individual subjects John Snow would likely have missed 
identifying contamination of the Thames river as the source of the famous London cholera 
outbreak had he not studied individual households to leam their specific patterns of accessing well 
water Even though the microbiologic contamination of the water was fairly pervasive throughout 
the city's population, there was sufficient heterogeneity in the exposure distribution to require 
more detailed data. Future research must be able to demonstrate that the individuals suspected of 
suffering increases in the risk of illness and mortality were actually exposed to fine or coarse 
particulates at levels putatively believed to cause harm. 

A recent comprehensive and detailed WHO report promoting the linkage of ecologic data 
for analyzing the health effects of environmental hazards, 

"...it is important to emphasize that the aim of linkage analysis is not to discover 
new associations, nor to confirm suspected ones, but to use existing knowledge to 
assess the risks which exist, to identify need for action, to compare and evaluate 
the choices available, and to monitor and assess the effects of such action" 

(Nurminen and Briggs 1996). 

Yet, in the present case of particulate air pollution, linkage analyses have formed the major 
basis for establishing and confirming the association in the eyes of those who support it. The 
important uncertainties which currently exist can be substantively addressed by undertaking a 
modest number of carefully planned cohort studies which recruit and follow defined population 
cohorts 

Carefully designed case-control studies can also be effective, especially if it is 
hypothesized that the health effects reflect an acute response to particulate pollution. One variant 
of this design with possible relevance is the case-crossover design. In this design cases serve as 
their own controls (Maclure 1995). Applied to the particulate air pollution context, pollutant 
levels on the day (or days) before death or hospital admission of an individual would serve as the 
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conventional "case exposure. " This could be linked to specific geographical and activity data 
about the individual during the same time frame. Pollutant levels on a day (or the average of 
several days) for a period before the death (e g. same day, one week before), coupled with 
personal activity data, would serve as the "control exposure." Analogous information on 
temperature and other possible confounders would be ascertained for the same time frame. This 
design has been used successfully to investigate the association between transient risk factors and 
health events 

Finally, it is important that study designs be related to clearly articulated theories about the 
pathways through which particulate air pollution affects human health. For example, one can 
envision several distinct causal pathways to the development and progression of illness. 

These are represented schematically in Figure 1 . First, particulate air pollution, in isolation or in 
combination with other exposures, could cause a healthy individual to develop a new illness. If 
this were hypothesized, studies should be designed to compare the incidence of disease in 
populations exposed to varying degrees. Secondly, particulate air pollution could influence the 
natural history of illness in individuals, causing individuals already ill to experience more severe or 
more persistent symptoms. Particulate air pollution would then affect the extent and duration of 
disability and complicate the clinical management of the condition; these outcomes should then be 
studied. Finally, particulate air pollution could operate at the terminal stages of illness, lowering 
the host's resistance and leading to premature death. If this were hypothesized it would be 
appropriate to compare death rates (or time to death) of different groups of persons in advanced 
stages of illness who have varying exposure to particulate pollution. 

Of course, these three pathways are not necessarily mutually exclusive; particulate air 
pollution could affect incidence, severity of illness, and eventual fatality. Some might even argue 
that it is not necessary to distinguish between these modes of operation, as they all constitute 
potential areas of concern for public health. From a regulatory point of view, however, it is not 
clear that they are all of equivalent public health importance, nor that they occur at similar dose 
levels. In order to serve as a basis for regulatory decision-making, therefore, future epidemiologic 
studies will be most useful if they inform us about the specific manner in which individual air 
pollution constituents might affect human health. The current epidemiologic literature falls well 
short of this goal. 
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Table 1 

Studies Evaluated by Expert Panel 


Abbey, D , F F. Petersen, P Mills, and W. Beeson. 1993. Long-term ambient concentrations 
of total suspended particulates, ozone, and sulfur dioxide and respiratory symptoms in an non- 
smoking population Arch. Env. Health. 48:33-46. 

Dockery, D., A. Pope, III, X. Xu, J. Spengler, J. Ware, M. Fay, B. Ferris, and F. Speizer. 
1993. An association between air pollution in mortality in six US cities. NEJM 329: 1753-59 

Katsouyanni.A. Karakatsani, I Messari, G. Touloumi, D. Trichopoulos. 1990 Air pollution 
and cause specific mortality in Athens. J. Epidemiol. Commuti. Health 48: 235-242. 

Kinney, P L. and H. Ozkaynak 1991. Associations of daily mortality and air pollution in Los 
Angeles County. Environmental Res 54: 99-120. 

Ostro, B D., M. J. Lipsett, J. K. Mann, A. Krupnick, and W. Harrington 1993 Air pollution 
and respiratory morbidity among adults in Southern California. Amer J Epidemiol. 137: 
691-700. 

Pope, C. A III, J. Schwartz and M. R. Ransome. 1992. Daily mortality and PM 10 pollution in 
Utah Valley. Arch Environmental Health 47: 21 1-7. 

Schwartz J, D. W. Dockery, L. M. Neas, D. Wypij, J. Ware, J. SPengler, p. Koutrakis, F. 
Speizer, and B. Ferris. 1994. Acute effects of summer air pollution on respiratory symptom 
reporting in children. Am JRespir Crit Care Med 150: 1234-1242. 

Schwartz, J and R. Morris. 1995. Air pollution and hospital admissions for cardiovascular 
disease in Detroit, Michigan. Am J Epidemiol 142:23-35. 

Styer, P., N. McMillan, F. Gao, J. Davis, and J. Sacks. 1995. The effect of airborne 
particulate matter on daily death counts. Environ. Health Persp. 1 03 : 490-497. 
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Table 2 

Attempt to Adjust for Other Air Pollutants in Selected Analyses of Particulates and Mortality 


Other Pollutants | 

Reference 

so, 

NO, 

CO 

o. 

H* 

Total Oxidants 

Katsouyanni et al. (1990) 1 

N 

N 

N 

N 

N 

N 

Kinney and Ozkaynak (1991) 

Y 

Y 

Y 


N 

Y | 

Pope et al. (1992) 

N 

N 

N 

N 

N 

N 

Dockery et al. (1993) 

Y 

Y 

N 

Y 

Y 

N 

Styer et al. (1995) 

N 

N 

N 

N 

N 

N 

Schwartz et al. (1996) 

N 

N 

N 

N 

Y 

N 

1 Adjusted particulate effect not statistically significant. 

2 Adjusted particulate effect not provided, but reported as statistically significant. 


Table 3 

Attempt to Adjust for Other Environmental Characteristics 
in Selected Analyses of Particulates and Mortality 


Environmental Characteristics J 

Reference 

Temperature 

Humidity 

Pollen Count 

Infectious Outbreaks 

Katsouyanni et al. (1990) 

Y 1 

N 

N 

N 

Kinney and Ozkaynak (1991) 

Y 

Y 

N 

N 

Pope et al. (1992) 

Y 

Y 

N 

N 

Dockery et al. (1993) 

N 

N 

N 

N 


Y 

Y 

Y 2 

N 


Y 

N 

N 

N 

1 By matching ± 4° C 

2 For one study area only. 
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Table 4 

Assessment of Dose-response in Selected Studies of Particulate Air Pollution and Mortality 


Dose-Response ! 

Reference 

Evaluated 

Increasing 

Threshold 

Katsouyanni et a). (1990) 

N 

NA* 

NA 

Kinney and Ozkaynak (1991) 

Y 

N 

NA 

Pope et al. (1992) 

Y 

Y 

Y 2 

Dockery et al. (1993) 

Y 

Y 

N 

Styer et al. (1995) 

Y 

+/- 3 

Y * 

Schwartz et al. (1996) 

Y 

Y 

N 

1 NA- not assessed 

2 Mortality increased only above PM 10 of 40 pg/m 3 

3 Trend seen in one of two locales 

4 In Chicago during Spring, mortality increased only above PM,„ of 50 pg/m 3 


Table 5 

Demonstration of a Statistically Significant Association Between Particulate Air Pollution 
and Cause-Specific Mortality after Adjustment for Other Pollutants in Selected Studies ! 


Type of Mortality | 

Reference 

Overall 

Cardiovascular 



Y 

N 

BESS 

Kinney and Ozkaynak (1991) 

N 

N 

N 

Pope et al. (1992) 

Y 

Y 

Y 

Dockery et al. (1993) 

Y 

- y 2 - 1! 

Styer et al. (1995) 

N 

N 

N 

Schwartz et al. (1996) 

Y 

Y 

Y 

‘ Pollution variable based on S0 2 , not particulates. 

Cardiovascular and respiratory death not reported separately. 
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Prepared Statement of Susan E. Dudley, Vice President and Director of 
Environmental Analysis, Economics Incorporated 

Good Morning. My name is Susan E. Dudley. I am Vice President and Director 
of Environmental Analysis at Economists Incorporated, a consulting firm in Wash- 
ington, DC. I am pleased and honored to be here before you today to discuss the 
risk assessment underlying the Environmental Protection Agency’s proposed na- 
tional ambient air quality standard (NAAQS) for ozone. 

My understanding of the health and welfare risks of the proposed ozone NAAQS 
is based on an analysis of the proposed rule and its accompanying regulatory impact 
analysis (RIA) that I conducted for the Regulatory Analysis Program (RAP), a re- 
search and educational program at the Center for Study of Public Choice at George 
Mason University. RAP is dedicated to advancing knowledge of regulations and 
their impact. As part of its mission, the program produces careful and independent 
analysis of agency rulemaking proposals from the perspective of the public interest. 
I am grateful to Dr. Wendy Lee Gramm, the director of RAP, for her intellectual 
and financial support in the preparation of the comments submitted to EPA. RAP’s 
comments on the proposed ozone NAAQS, and its accompanying comments on the 
particulate matter NAAQS 1 are available on Economist Incorporated’s web site: 
http://www.ei.com. 

This morning, I would like to highlight some of our most important concerns with 
the risk assessment underlying EPA’s ozone proposal. 

1. There is little scientific basis for the selection of the standard 

EPA recognizes that the selection of the standard was a policy decision, rather 
than a scientific decision. EPA’s science panel did not find the proposed standard 
to be significantly more protective of public health than the current standard, and 
most members who expressed an opinion preferred a level less stringent than that 
which EPA has proposed. 

2. EPA’s preamble and RIA suggest that the health and welfare benefits expected 

from implementation of the proposal are small and highly uncertain 

The effects of ozone on the general population appear to be transient, reversible, 
and generally asymptomatic. Even for the population at the greatest risk, those 
with pre-existing respiratory conditions, the expected impact of the proposed change 
in ozone levels is small. With full implementation of the rule, EPA predicts a 0.6 
percent decrease in hospital respiratory admissions for asthmatics. Furthermore, 
EPA’s evidence from chronic animal studies suggests that long-term exposure to 
ozone does not affect lung function. 

3. As a result of EPA’s narrow interpretation of its mandate to protect public health, 

this proposal may actually harm public health and welfare 

EPA appears to focus on the impact of ozone on at-risk populations, particularly 
children with existing respiratory conditions such as asthma. While asthma is a dis- 
turbing health problem, particularly since (a) reported cases have been increasing 
in recent years (45 percent in the last decade), (b) one-third of its victims are chil- 
dren, and (c) it is most severe among the urban poor, this trend cannot be explained 
by ozone levels; air quality has been improving over the last decade and ozone levels 
in particular declined 6 percent between 1986 and 1995. 2 Recently, the National In- 
stitute of Allergy and Infectious Diseases funded a study that revealed that “the 
leading cause of asthma by far was . . . proteins in the droppings and carcasses 
of the German cockroach.” 3 The American Thoracic Society concluded: 

Poverty may be the No. 1 risk factor for asthma. ... As with many of the 
health problems facing society today, education and prevention are the keys to 
controlling asthma in the inner city. 4 

Thus, even if asthma were the only public health issue of concern, the proposal 
may have a perverse effect on health. The potential impact on those afflicted with 
the disease is very small, and the costs of the rule will drain society’s resources from 
more effective remedies. 

Perhaps even more disturbing is EPA’s analysis (not presented as part of this 
rulemaking) that suggests that the proposed standard would increase health and 
welfare risks from ultra-violet radiation. Ground-level ozone has the same beneficial 


1 Thomas D. Hopkins, Ph.D, Arthur J. Gosnell Professor of Economics, Rochester Institute of 
Technology prepared RAP’s comments on the PM NAAQS. 

2 USEPA, National Air Quality and Emissions Trends Report, 1995. 

3 Chemically Speaking, July 1996. 

4 American Thoracic Society, 1996 Conference Articles. 
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screening effects on ultraviolet radiation as stratospheric ozone. Based on EPA anal- 
ysis used to support earlier rulemakings to protect stratospheric ozone, it appears 
that the proposed 10 ppb change in the ozone standard could result in 25 to 50 new 
melanoma-caused fatalities, 130 to 260 incidents of cutaneous melanoma, 2,000 to 
11,000 new cases of nonmelanoma skin cancer, and 13,000 to 28,000 new incidents 
of cataracts each year. These negative health effects of the proposal could vastly out- 
weigh the positive health effects attributed to it in the RIA. By converting all health 
effects into a dollar metric, we estimate that attainment of the proposed standard 
could actually increase health risks by over $280 million per year. 

When the costs of the proposal are considered, the negative impact on public 
health is even more dramatic. If, as recent studies suggest, poverty is a more impor- 
tant risk factor for asthma than air quality, the rule may well increase the very dis- 
ease it is purportedly targeted at improving. Moreover, studies linking income and 
mortality suggest that the cost of this proposal would, by lowering incomes alone, 
result in an increase in 4,250 to 5,667 deaths per year. 

EXECUTIVE SUMMARY 

The Regulatory Analysis Program offers the following conclusions and rec- 
ommendations regarding EPA’s proposed revision to the ozone National Ambient Air 
Quality Standard (NAAQS) and the accompanying Regulatory Impact Analysis 
(RIA). 

A. The proposal will not improve public health and welfare 

EPA interprets the Clean Air Act to prohibit the consideration of costs in setting 
NAAQS. Even if one were to accept EPA’s interpretation of its statute, EPA appears 
to have ignored important public health and welfare considerations. 

There is little scientific basis for the selection of the standard, and the health and 
welfare benefits attributed to the proposal are small and highly uncertain. More- 
over, EPA has chosen not to consider important risk information relevant to public 
health and welfare, arguing that the statute only allows it to consider the negative 
impacts of chemicals, not their positive impacts. 

As a result, EPA’s proposal may harm public health and welfare, regardless of 
cost. For example, the potential for a change in the ozone standard to increase peo- 
ple’s exposure to ultraviolet radiation raises serious questions about the net health 
and welfare effects of this proposal. Taking into consideration the beneficial screen- 
ing effects of ozone on ultraviolet radiation, we estimate that the impact of attaining 
the proposed standard would be to increase health risks by over $280 million per 
year. This is particularly disturbing in light of the enormous costs full attainment 
of this rule would impose on every aspect of our lives. 

When the costs of the proposal are considered, the negative impact on public 
health is even more dramatic. If, as recent studies suggest, poverty is a more impor- 
tant risk factor for asthma than air quality, the rule may well increase the very dis- 
ease it is purportedly targeted at improving. Moreover, studies linking income and 
mortality suggest that the cost of this proposal would, by lowering incomes alone, 
result in an increase in 4,250 to 5,667 deaths per year. 

EPA has a responsibility for setting NAAQS that protect public health and wel- 
fare. To fulfill that responsibility it cannot ignore important health and welfare ef- 
fects which can be readily, and reliably, quantified. 

B. EPA’s regulatory impact analysis does not provide an adequate basis for making 

a sound policy judgment 

According to EPA’s own RIA, the costs of the proposal will exceed the benefits. 
Furthermore, questionable assumptions and serious omissions in the RIA lead to an 
understatement of costs. EPA admits that “aggregate total costs underestimate the 
true cost of each alternative to such an extent that the metric’s reliability must be 
limited.” EPA estimates the cost of only partially complying with the current and 
proposed standards. EPA does not include the costs of regional controls in its esti- 
mates of either the current or proposed ozone NAAQS. EPA also assumes that areas 
that can achieve ozone concentrations that are only 64 percent of the standard will 
incur no costs. As a result of these deficiencies, our analysis suggests that EPA’s 
cost estimates reflect less than 5 percent of the true full costs of attainment. 

Modeling, exposure, and valuation constraints make EPA’s benefit estimates very 
uncertain. CASAC observed that due to the compounded uncertainties in the ap- 
proach to estimating welfare effects, “small differences in benefits may have no 
significance . . EPA places its best (i.e., most likely) estimate of the incremental 
health benefits of the proposed standard is at the low end of its range, between $11 
million and $108 million. 
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According to EPA, more than 98 percent of its total estimated health benefits 
come from reduced mortality, not the other health benefits EPA relies on to support 
its proposal. However, this estimate of reduced fatalities is based on a single study 
that was not discussed in the criteria document or staff paper, and thus not re- 
viewed by EPA’s science advisory committee (CASAC). 

C. The costs of the proposed standard are strikingly high 

Even after imposition of all feasible control measures, EPA anticipates a large de- 
gree of nonattainment. Without any change in the current NAAQS, EPA estimates 
that between 39 million and 57 million people will live in non-attainment areas for 
the foreseeable future. EPA expects an additional 14 million to 32 million people 
would live in non-attainment areas under the proposed revised standard. 

EPA estimates that partial attainment of the standard will cost billions of dollars 
each year and impose costs in excess of benefits on Americans of between $1.1 billion 
and $6.2 billion each year. These net costs are over and above EPA’s estimates of 
the annual net costs of partially complying with the existing standard, which are 
also considerable — EPA estimates the costs of partially meeting the current stand- 
ard will exceed benefits by between $400 million and $2.2 billion per year. 

The full costs of meeting this standard would be orders of magnitude higher than 
EPA’s estimated costs of partial attainment. Our analysis suggests that the full cost 
of attaining the current standard will be between $22 billion and $53 billion per 
year. We estimate that the proposed standards will impose additional costs in the 
range of $54 billion to $328 billion per year (1990 dollars). 

D. Recommendations 

Based on our review and analysis of EPA’s proposal, we offer the following rec- 
ommendations. 

1. EPA should not proceed with promulgation of the proposed standard 

In light of EPA’s science panel’s conclusion that the proposed standard (level and 
number of exceedances) is not significantly more protective of public health than the 
alternatives examined, and the very real concern that implementation of this rule 
will actually harm public health and welfare, EPA should not proceed with its pro- 
mulgation. 

There may be adequate basis for changing the averaging time and form of the 
standard. However, as EPA’s own analysis suggests that the current level of the 
standard already imposes social costs (both in terms of health and welfare) that ex- 
ceed its benefits, EPA should not select a level and number of exceedances that is 
more stringent than the current standard. 

2. More effective alternatives are available for addressing the potential ill ef- 

fects of ozone 

Non-regulatory approaches are available to achieve the public health benefits tar- 
geted by this rule. As CASAC recommended in its November 30, 1995 closure letter 
on the primary standard, public health advisories and other targeted approaches 
may be an effective alternative to standard setting. 

Because there is no apparent threshold for responses and no “bright line” in 
the risk assessment, a number of panel members recommended that an ex- 
panded air pollution warning system be initiated so that sensitive individuals 
can take appropriate “exposure avoidance” behavior. Since many areas of the 
country already have an infrastructure in place to designate “ozone action days” 
when voluntary emission reduction measures are put in place, this idea may be 
fairly easy to implement. 

Furthermore, research and education are more likely to target what some public 
health experts regard as a more important factor behind the increasing incidence 
of asthma during a period in which ozone (and other pollutants) are declining — pov- 
erty and poor living conditions. 


I. INTRODUCTION 

Ozone is a gas that occurs naturally in the earth’s troposphere and stratosphere. 
It is also created when sunlight reacts with nitrogen oxides (NOx), and volatile or- 
ganic compounds (VOCs). Tropospheric (ground-level) ozone is the primary constitu- 
ent of urban smog. 

Ozone levels are heavily influenced from year to year by meteorological conditions. 
EPA observes that the lowest national mean level of ozone was recorded in 1992, 
and the highest in 1988. After adjusting for meteorological effects, however, the year 
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to year trend shows a continued improvement in ozone concentrations of about 1 
percent a year. 1 

Ozone is associated with respiratory problems, particularly in sensitive individ- 
uals. It is also credited with reducing the harmful effects of ultraviolet rays. Be- 
cause it “may reasonably be anticipated to endanger public health and welfare,” 
ozone has been identified under the Clean Air Act as a “criteria pollutant” The U.S. 
Environmental Protection Agency (EPA) must periodically review and, as necessary, 
revise its National Ambient Air Quality Standards (NAAQS) for criteria pollutants. 

The CAA charges EPA with setting NAAQS that protect public health and wel- 
fare. In these comments, 2 we examine whether EPA’s December 1996 proposed revi- 
sion to the ozone NAAQS meets this mandate. 

The rest of our comments are organized as follows. 

Section II — Review of EPA’s Proposal 

We review EPA’s statutory obligations, its interpretation of those obligations, and 
the factors EPA relied on in making its policy judgment regarding the appropriate 
standard to protect public health and welfare. This review suggests that because 
EPA bases its policy judgment on a narrow set of criteria, the resulting rule is likely 
to result in public health and welfare outcomes contrary to EPA’s expressed intent. 

Section III — Review of EPA’s Regulatory Analysis 

EPA’s own regulatory analysis, summarized in the first part of this section, con- 
cludes that the costs of implementing the proposed standard will exceed the bene- 
fits. In the second part of this section, we identify major flaws in EPA’s analysis 
and present revised estimates of the benefits and costs of the proposal based on our 
own analysis. 

Appendix A — Uncertainties in EPA’s Analysis 

Due to the considerable uncertainty in the science associated with both ozone 
modeling and the health and welfare effects of different ozone levels, EPA’s analysis 
necessarily involves numerous assumptions. This appendix reviews key uncertain- 
ties and assumptions. 

Appendix B — Ozone’s Impact on Ultraviolet Radiation 

Ozone in the troposphere, like ozone in the stratosphere, has the beneficial effect 
of screening ultraviolet radiation, which is known to have various health and wel- 
fare effects including melanoma and non-melanoma skin cancer, cataracts, and crop 
and fishery damage. This appendix presents our analysis of the harmful public 
health and welfare impact that would be caused by the reduction in tropospheric 
ozone if this rule is implemented. 

Appendix C — The Full Costs of Attainment 

EPA’s estimates reflect only the cost of partial attainment. In this appendix, we 
present our analysis of the full costs based (1) on assumptions EPA uses in its anal- 
ysis, and (2) on our revisions to EPA’s estimates. 

Appendix D — Control Measures to Achieve Partial Attainment 

This appendix reproduces EPA’s Table C-l from Appendix C of its Ozone NAAQS 
RIA. The table lists the control measures EPA expects to be used to achieve partial 
compliance with the current and proposed standards. 


Prepared Statement of Carl M. Shy, Department of Epidemiology, School of 
Public health, University of North Carolina at Chapel Hill 

subject: epa’s proposed air quality standard for particulate matter 

My name is Carl Shy. I was a member of the Panel on Particulate Matter of 
EPA’s Clean Air Science Advisory Committee (CASAC), and am currently a profes- 
sor of epidemiology in the University of North Carolina School of Public Health. 
Over the past 2 years, I was an invited participant and discussant in EPA’s work- 
shops on the health effects of particulate matter, and, as a panel member of CASAC, 
a reviewer of the various drafts of EPA’s criteria document for particulate matter 
and of the staff papers recommending an air quality standard for particulates. 


1 U.S. UFA National Air Quality and Emissions Trends Report, 1995. 

2 These comments were prepared by Susan E. Dudley, Vice President and Director of Environ- 
mental Analysis at Economists Incorporated with support from the Regulatory Analysis Pro- 
gram at the Center for Study of Public Choice at George Mason University. 
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I make this statement to urge the members of the U.S. Senate to support EPA’s 
proposed revision of the air quality standard for particulate matter, and more spe- 
cifically to support the proposal to establish a new standard for fine particulates, 
i.e., for particles less than 2.5 micrometers diameter (PM2.5). I agree with EPA’s pro- 
posal that the PM2.5 standard be established at a concentration of 15 micrograms 
per meter cubed, annual average. 

I suggest that there are three compelling reasons for EPA to establish the air 
quality standard for PM2.5 as proposed: 

(1) There is ample evidence that there is a causal relationship between population 
exposure to fine particulates, at concentrations now existing in the air environment 
of many cities in the U.S., and excess mortality, hospital admissions, respiratory 
symptoms in adults and children, and decreases in lung function of children. I will 
expand on my reasons for stating that the evidence for a causal relationship is com- 
pelling. 

( 2 ) Accepting the causal relationship between air particulates and excess mortal- 
ity and morbidity in the population, the health burden of exposure to ambient air 
particulates at current levels in the U.S. is unacceptable, consisting of thousands 
of excess deaths, hospital admissions and respiratory disease episodes. This large 
health burden can be addressed by a concerted program to lower the concentration 
of ambient air particulates in those cities that exceed the proposed annual standard 
for PM 2 . 5 . This is an achievable goal, one that will have a major health benefit for 
a majority of the U.S. population. 

(3) The Clean Air Act of 1970, amended several times, requires the Administrator 
of EPA to establish national ambient air quality standards at a level that avoids 
unacceptable risks and protects public health with a margin of safety. The PM 2.5 
standard proposed by EPA, of 15 micrograms per cubic meter annual average, pro- 
vides a minimally acceptable margin of safety against the mortality and morbidity 
risks noted above. A number of well conducted epidemiologic studies demonstrate 
an increase in mortality and morbidity when PM 2.5 concentrations begin to exceed 
the proposed standard of 15 micrograms per cubic meter. In some cases, this excess 
mortality and morbidity is observed even when PM 2.5 concentrations reach 16 
micrograms per cubic meter, a level that is less than 10 percent above the proposed 
standard. In the future, we may well find that the 15 microgram per cubic meter 
standard is not adequate to protect public health, but the proposed standard will 
at least move our country in the right direction of greatly minimizing the currently 
unacceptable health burden. 

Since the issue of the causal relationship between air particulates and mortality/ 
morbidity of the population is crucial to the three points I am presenting in this 
statement, I would like to expand on my reasons for asserting that the causal rela- 
tionship has been established to a degree sufficient to require EPA to propose the 
new standard for PM 2 . 5 . The criteria for causality I will briefly discuss are the same 
at those used by the Surgeon General of the U.S. in the 1965 report on the adverse 
health effects of cigarette smoking. These criteria are widely accepted in the sci- 
entific community as reasonable guidelines for assessing causality in the matter of 
disease risks to populations. These criteria are: 

Consistency: Many studies, numbering more than 30, have observed a significant 
and meaningful relationship between population exposure to air particulates and ex- 
cess mortality and morbidity (the latter being increased hospital admissions, in- 
creased respiratory symptoms, and decrease lung function in children). Many of 
these studies have been carefully scrutinized for potential sources of error, for con- 
founding by weather factors and season of year, for limitations in statistical meth- 
ods, and for inadequacies of measurement methods. None of these potential prob- 
lems were found to diminish the consistently observed relationships between ad- 
verse health effects and particulate exposures. EPA’s Criteria Document for Particu- 
late Matter, which the CASAC carefully reviewed and approved, provides extensive 
discussion of these issues and reaches the conclusion that the evidence is fully com- 
patible with a causal interpretation. In comparison with the 1987 major revision of 
the air quality standard for particulates, when a PMm standard was established, we 
now have a much larger body of evidence regarding adverse health effects of partic- 
ulate air pollution. 

Coherence: Among the more than 30 studies mentioned above, the same types of 
adverse health effects have been consistently observed. That is, the primary causes 
of excess deaths in mortality studies are deaths from heart and from lung diseases, 
and the primary causes of hospitalizations in morbidity studies are from diseases 
of the heart and lung. Other causes of death and hospital admissions do not show 
a consistent association with levels of air particulates. This agreement between the 
different types of studies strongly suggests a causal relationship, since the same dis- 
ease endpoints are so consistently found when there is a common causal agent. 
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Exposure-Response Gradient: As levels of air particulates increased, there was a 
proportional increase in mortality or in morbidity in the above studies. The impor- 
tance of finding an exposure-response gradient is that it becomes less and less likely 
that risk factors other than air pollution could explain the disease gradients. To do 
so, these other risk factors would also have to increase in nearly perfect step with 
changes in air quality, and there is no evidence that such risk factors exist, in spite 
of considerable effort to find them. 

Cause Precedes Effect: The excess in mortality and morbidity consistently occurs 
either on the day of the elevated air particulate concentration or 1 to 2 days after 
the elevated concentration occurs. There is no evidence that excess mortality and 
morbidity precedes days with higher air particulates. 

Strength of the Association: The relative increase in total mortality and morbidity 
associated with a 50 percent increase in air particulates is not large, being on the 
order of 5 to 10 percent above the mortality or morbidity observed on days with the 
lowest concentrations. From this point of view, the association between air particu- 
lates and mortality and morbidity is not nearly as strong as it is for tobacco smok- 
ing, excess alcohol consumption, or high fat diets. But, because a majority of the 
population is exposed on many days to air particulate concentrations above the pro- 
posed standard, the population burden of air particulate exposures is indeed large, 
with deaths and hospitalizations numbering in the several thousands during the 
course of 1 year. (Estimates range from 10,000 to 60,000 excess deaths alone, associ- 
ated with days of higher air particulate levels in the U.S.) 

Biological Plausibility: This criterion is satisfied when there is experimental evi- 
dence that air particulates can cause the type of human health responses that would 
lead to excess mortality and morbidity. We do not have firm evidence to satisfy this 
criterion, in part because, when animals or humans were experimentally exposed to 
particulates, the experimenters were unable to reproduce in the laboratory the com- 
plex mixture of particulates in the ambient atmosphere. Recently, these complex 
mixtures have been introduced into experimental studies, and the researchers re- 
port that they found physiological changes in the exposed animals that may indeed 
be precursors of mortality and morbidity. Furthermore, there is ample evidence from 
older studies that air pollution at considerably higher levels than now exist were 
causally related to excess mortality and morbidity in humans. Thus it is entirely 
reasonable that similar effects, but at lesser magnitude, are occurring at current 
elevated concentrations. 

Specificity: This criterion requires that there be a unique relationship between ex- 
posure to the risk factor and the disease caused by this exposure, e.g., the nearly 
unique relationship that exists between asbestos exposure and mesothioloma of the 
lung. Very few causes of human disease manifest this unique relationship. Thus 
cigarettes cause lung cancer, but so do a number of chemicals that exist in the occu- 
pational environment. A lack of specificity does not argue against causality, nor does 
a lack of any one of the causal criteria negate the argument for causality, since each 
of these criteria are meant to serve as guidelines in making a judgment about a pos- 
sible causal relationship. 

Confounding by Other Air Pollutants: This is not one of the criteria addressed in 
the Surgeon General’s report on cigarette smoking, but it is an issue frequently dis- 
cussed at scientific meetings on the health effects of air pollution, and it was dis- 
cussed in some depth at the CASAC meetings. The concern boils down to the ques- 
tion: can we conclude that fine particulates, as indexed by PM2.5, are the causal 
agent responsible for the consistently observed excesses of mortality and morbidity? 
In my opinion, and in the opinion of other epidemiologists who are closely involved 
with research on the health effects of air pollution, the answer is, yes, it is reason- 
able to conclude that fine particulates, rather than any other regularly measured 
air pollutant, is our best measure of the causal agent. No other known air pollutant 
so consistently demonstrates an exposure-response relationship with mortality and 
morbidity across the many different studies reported in the literature. Although 
there are cities in which gaseous air pollutants, such as sulfur dioxide and ozone, 
are sometimes highly correlated with fine particle concentrations (and thus prevent 
drawing conclusions as to the most likely causal component in the air pollution mix- 
ture), there are enough studies in which the other pollutants were either present 
in such low concentrations that adverse health effects from these levels would be 
unlikely, or there were studies in which the correlation between particles and other 
air pollutants was sufficiently small to enable the investigators to distinguish be- 
tween the effects of the different pollutants. Moreover, there is sound biological evi- 
dence that fine and ultrafine particles penetrate deeply into the lung and produce 
an inflammatory response, whereas gaseous air pollutants do not reach the lower 
portions of the lung except by becoming attached to fine particles. 
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There are many hazardous agents, often consisting of a complex of chemicals that 
cause significant human health risks, for which we do not know the precise causal 
component, but which we clearly know is part of the causal chain leading to harm. 
Several prominent examples of this can be cited, such as cigarette smoke and high 
fat diets. There are more than 200 chemicals in cigarette smoke, a number of which 
may cause lung cancer, chronic lung disease, and heart disease, but we do not know 
precisely which of these chemicals are actually the causal agent for these con- 
sequences. The relationship between fine particulates and excess mortality/morbid- 
ity is analogous to the smoking-health effects association. Fine particulates are the 
best single indicator of that component of the air pollution mixture consistently as- 
sociated with excess mortality and morbidity. From this point of view, fine particu- 
lates are the causal agent, in the sense that they are a very useful and predictable 
marker for the complex of chemical and physical factors that are causing the unac- 
ceptable health consequences, just cigarettes are the causal agent for smoking-relat- 
ed deaths and disease. No other component of the air pollution mix is compatible 
with the diversity of findings on excess mortality and morbidity reported in the 
above studies. 

For all of the above reasons, EPA has made the argument that a causal interpre- 
tation for fine particulates is a reasonable one. If we fail to take action on reducing 
population exposure to fine particulates, as proposed by EPA, we run the significant 
risk of continuing to allow thousands of excess deaths and diseases, with all of the 
associated societal costs, that could otherwise be prevented. It is not reasonable to 
wait until advances are made in scientific knowledge to prove conclusively that fine 
particulates are or are not the specific causal agent. We have sufficient evidence 
that fine particulate are a part of the causal chain, and that reduction in fine partic- 
ulate levels is an efficient strategy to interrupt this chain. 

Thank you for the opportunity to present this statement. 
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THE SCIENTIFIC BASIS FOR EPA'S RISK ASSESSMENT FOR OZONE (O3) 

Controlled Human Exposure Studies 

The EPA's own Clinical Studies Laboratory in Chapel Hill, NC, has, over the past fifteen 
years, conducted an extensive and highly meritorious series of studies involving the controlled 
inhalation exposures of human volunteers to O3 during mild to heavy exercise over time 
periods ranging from 2 to 8 hours; some studies involved repetitive daily exposures. Most of 
the volunteer subjects have been healthy young adults, but a few studies have also examined 
responses in healthy children and adults with chronic respiratory diseases. The studies initially 
focused on characterizing the extent and distribution of transient changes in respiratory 
function and symptoms, but most recent studies have also made measurements of other 
responses more closely associated with adversity, such as increases in the concentrations of 
inflammatory cells and mediators in the lung airways and increases in the permeability of the 
airway walls. These studies, involving lung lavage analyses, have shown that inflammation of 
the lungs is more persistent than increased airflow resistance and reduced lung volumes. Other 
controlled human O3 exposure studies, performed by other investigators, have produced 
consistent findings. Thus, the O3 Criteria Document (CD) and Staff Paper (SP) could draw on a 
rich data base on human responsiveness to short-term exposures of people engaged in exercise 
to O3 added to a purified air stream. The proposed 8-hr NAAQS of 0.08 ppm is based largely 
on this data base. 

Field Studie s of Responses toCh in Ambient Air 

The Q3 CD and SP also cited and discussed a series of field studies in which children in 
summer camps and adults engaged in outdoor recreational activities had sequential daily 
measurements of lung function, they showed that lung function was decreased in proportion 
to the O3 concentration in the ambient air. Most of these studies were performed under my 
direction with contractual or cooperative agreement support from EPA. 

The studies of children and others engaged in outdoor recreational programs, and 
studies of workers exposed outdoors were not, in my view, given sufficient attention by EPA, as 
I have previously noted in my review comments to EPA. The EPA chose not to rely on them as 
much as I believe they should have because of acknowledged uncertainties about the influence 
of confounding factors always present in such studies. Some of the uncertainties raised about 
these studies concern whether the camp studies are able to eliminate other environmental 
factors and air irritants such as weather, dust, pollen that may mask ozone's effect. In our 
analyses, temperature and humidity were taken into account analytically, and shown not to be 
important confounders. The studies were performed during periods when allergen exposures 
were minimal. Exercise was taken into account in general terms, but precise measures were not 
a practical option. In our own (NYU) studies, we chose camps with relatively vigorous activity 
programs in order to increase the probability of detecting effects that were occurring. 

Another important consideration is that the chamber studies were done under 
conditions that do not reflect those for the "sensitive populations" or even those that we 
experience daily. While the recent chamber studies used exercise levels that are generally 
considered to be well above normal (ventilation rates of 50-68 liters/minute), they were not 
necessarily extreme. In a study that my group did on adults engaged in regular outdoor 
exercise (brisk lunch hour walks or jogging in Tuxedo, NY) the volunteer subjects self-selected 
their exercise level and duration (average - 30 minutes). Ten of thirty subjects chose minute 
ventilations above 100 liters, and ten others were in the range of 60-100 liters. For those with 
rates between 60 and 100 liters/min, their response to O3 in ambient air after 1/2 hour were 
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about twice those of the subjects exercising at comparable rates in chambers for alternate 15 
minute periods over a span of two hours. Thus, the re sults of the chamher studies underprodirt 
responses in real life (See: Spektor, D.M., et aL, Am. Rev. Respir. Dis. 128: 821-828, 1988). One 
possible reason for this greater response is that ozone in ambient air is always part of a mixture. 
Since the other parts of the mixture are not correlatable with the responses characteristic of 
ozone, then the ozone NAAQS should recognize that the mixture is generally more toxic than 
ozone alone and that the NAAQS needs to be more restrictive than one that the results of the 
controlled exposure studies alone would support. In summary, the weaknesses of the chamber 
studies lies in: 1) small populations; 2) single exposures, which does not correspond to the 
ambient exposures which people have on a daily basis; 3) use of O3 alone in purified air, which 
eliminates synergism with other pollutants normally present with O3 in ambient air. 

Epidemiological Studies of Large Populations 

The O3 Criteria Document (CD) thoroughly summarizes the myriad well-documented 
health effects that occur in both healthy people and asthmatics as a result of exposure to Q3 in 
ambient air, including pulmonary (unction deficits, lung inflammation, increased lung 
permeability and responses to allergic stimuli, altered lung clearance of inhaled particles and 
increased infectivity of disease agents, increased rates of usage of clinics, emergency rooms and 
hospital beds for respiratory diseases, and lost-time from work and school. It also discussed 
equivocal evidence for excess daily mortality on peak Q3 days. More recent positive findings in 
peer-reviewed papers on studies in London, England; Rotterdam and Amsterdam in the 
Netherlands; and Brishane, Australia increase the likelihood that O3 exposure does indeed 
cause excess mortality. 

The O3 Staff Paper evaluated data from a NYU study of excess daily hospital admissions 
for asthma in New York City (of which I was a co-author) as a key example of an adverse health 
effect of Q3 exposure. The tabular summary of this analysis in the Staff Paper indicated that the 
number of asthma admissions attributable to O3 was a relatively small fraction of the total 
number of year-round asthma admissions. This is certainly true, but ozone is a summertime 
phenomenon, when other causes of asthma exacerbation are at their lowest levels, and the year- 
round denominator is therefore not the appropriate divisor. Asthma is a serious and growing 
problem to millions of people and the health-care community. There is no good evidence that 
O3 causes new cases of asthma, but clear evidence that it exacerbates the condition in the 
numerous people who suffer from asthma. 

What is not evident from the analyses in the Staff Paper is that the hospital admissions 
for asthma is not the only, or even the most serious of the adverse impacts of O3 on human 
health. Rather, it serves as the "lamppost" under which the evidence was most readily visible. 
My colleague at NYU, Dr. George D. Thurston, has prepared a visual aid, based on his research 
and research by others, to more fully illustrate the range and magnitude of the health effects 
attributable to O3 in New York City in each year that could be avoided by implementation of 
the proposed revision of the O3 NAAQS. It can be seen that the estimate of 265 hospital 
admissions for asthma is near the tip of the "iceberg", along with 240 other hospital admissions 
(for other pulmonary diseases), 75 cardiopulmonary deaths, and 3,500 emergency room visits. 
It also can be seen that the total impact extends to millions of excess symptoms and disease 
incidences. 
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Pyramid of New York City, NY Annual Adverse Ozone Impacts Avoided 
By The Implementation of The Proposed New Standard (vs. “As Is")* 


Asthma Hospital Admissions/yr. 
(0.01% of all adverse impact cases) ' 


75 Deaths/yr 

Non-asthma Respiratory 
Hospital Admissions/yr 


3,500 

Respiratory 
ED Visits/yr 

180,000' 

Asthma Attacks/yr 

f (i.«., person-days during «4irch notably ^ 
increased asthma symptoms, e g . 
requiting extra mediation, am experienced) 2 

930,000 

Restricted Activity Days/yr 
(i.e., person-days on which activities 
are restricted due to illness ) 


2,000,000 

Acute Respiratory Symptom Days/yr 

(i.e., person-days during which respiratory symptoms such as 
chest discomfort, coughing, wheezing, doctor diagnosed flu, etc. 
are experienced) 


“Figure section sizes not drawn to scale. 


Most of the epidemiological scientific studies that are relevant to the setting of NAAQS 
were not designed or performed with that specific application in mind. EPA-supported 
epidemiological research has been far too limited in scope, nature and extent to provide a data 
base for standard setting. The fact is that, because of limited research resources, constantly 
shifting research priorities, and a long-term policy choice to have only a minimal in-house 
capability for epidemiologic research, the quite limited amount of research most relevant to the 
chronic health effects of O3 has been performed by academic investigators with resources 
provided by others such as, for example, the National Institutes of Health, the Health Effects 
Institute, the Electric Power Research Institute, Health-Canada, and the California Air Resources 
Board. One result of this welter of diverse sponsorship, and therefore of research goals, is a 
wealth of information that is, unfortunately, composed of bits and pieces of the overall puzzle. 
It requires careful sifting to separate those elements of sufficient quality to inform the issues, as 
well as mature judgment to fit the pieces into an informative framework sturdy enough for 
summary judgments. 

Role of Ozone Formation in Ambient Air on the Health Effects of Fine Partic ulate Matter 

The main reason for linkage between the O3 and PM NAAQS lies in their future 
implementation rather than in setting their NAAQS. A large part of PM2.5 is created in the 
same photochemical reaction sequence that leads to O3 formation. Furthermore, a major part of 


5 


173 


O3 and PM NAAQS - Lippmann 


the rest of the PM2.5 is acidic aerosol whose formation depends in major part on the 
photochemical oxidants role in oxidizing SO2 and NO x vapors to form acidic fine particles. 
Thus. PM2.5 cannot be effectively controlled without controlling the formation of ozone, and 
tighter restrictions on ambient Q3 concentrations will result in lower exposures to PM2.5 and the 
health effects caused by PM25 exposures. 

EPA's Use of the Available Peer-Reviewed Literature 

Despite some critical remarks that I have made above, I want to acknowledge the 
incredibly careful sifting of the evidence performed by EPA's National Center for 
Environmental Assessment (NCEA). The oversight and prodding of CASAC has helped to 
ensure that essentially all of the relevant peer-reviewed science was examined in detail and 
appropriately summarized and interpreted in the final draft of the Criteria Document (CD). 
The corresponding public review sessions by CASAC of the Staff Paper (SP) drafts prepared by 
EPA's Office of Air Quality Planning and Standards (OAQPS) also ensured that the final draft 
of that document provided appropriate summary judgements on the scientific aspects of those 
items in the CD most relevant to the setting of the NAAQS. These items include the effects of 
concern, populations at special risk, optimal form and averaging times for the NAAQS, and the 
most likely residual effects associated with exposures to be expected across a possible range of 
concentration limits. This process thus provided the Administrator with the best possible basis 
for the difficult NAAQS decisions that are required to be made periodically under mandate of 
the CAA amendments of 1977 . 

There has never been a decision point where the Staff, the CASAC, or the Administrator 
has been satisfied with the available scientific data base, despite the ever increasing size and 
sophistication of the available data in successive review rounds. Our current knowledge always 
leads to new questions and concerns. More so than in the past, we are debating whether the 
measurable effects are sufficiently adverse to warrant public health protection rather than 
identifying whether measurable effects are occurring. However, the Administrator will still 
have, and will, I suspect, always have to make a judgment as to the margin of safety to apply in 
the absence of definitive knowledge. 

Despite all of their thoroughly discussed and acknowledged limitations, both the PM 
and O3 literature reviews and analyses in the CDs and SPs are the best prepared and most 
comprehensive ever available to an Administrator as a basis for NAAQS decisions. In fact, the 
favorable contrast of these CDs and SPs with those from prior rounds of NAAQS is really 
remarkable. 

FUTURE RESEARCH NEEDS 

While the present research base provides sound support for the current EPA NAAQS 
proposals, more can be learned that can aid in the most efficacious implementation of the new 
standards during the next decade, as well as to provide a basis for still better focussed NAAQS 
in the next round. 

Ozone Hea lth Effects 

In terms of research needs for O3, the following are my personal recommendations for 
health effects research based upon my own research experience and service on CASAC panels. 

Tl.~ ..lost pressing need is for research on the cumulative effects of O3 on lung 
development in children and on accelerated aging of lung structures that may shorten life-span 
in adults. We have a lot of data on transient functional effects of O3 from controlled human 
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exposure studies. Such studies can provide information on chronic pollutant effects only to the 
extent that prior exposures affect the transient response to single-exposure challenges. Most of 
the limited data we have on the effects of chronic O3 exposures on humans come from 
epidemiological studies. Epidemiological studies can establish chronic health effects of long- 
term O3 exposure in relevant populations, and offer the possibility that the analyses can show 
the influence of other environmental factors on responses to O3 exposure. We know, for Q3, for 
chronic exposures of rats and monkeys, that cumulative changes in lung structure occur, and 
can these can be described as excess stiffening and/or premature aging. Some lung autopsy 
research of sudden accident victims in Los Angeles County suggests that similar effects are 
occurring in humans. 

We also need more controlled exposure studies focussed on the mechanisms and 
patterns of response to inhaled O3 and of the influence of other pollutants and stresses on these 
responses. Studies of the transient responses to acute exposures can establish the interspecies 
differences in response among animal species, and between them and humans similarly 
exposed. Animals are needed for studies of responses that require highly invasive procedures 
or serial sacrifice to gain information that cannot be obtained from studies on human 
volunteers. Finally, we should use long-term exposure protocols in animals to study 
cumulative responses and the pathogenesis of chronic disease in animals. Studies on animals 
can examine the presence and basis for variations in response that are related to age, sex, 
species, strain, genetic markers, nutrition, the presence of other pollutants, etc. 

Research is also needed to establish the interrelationships between small transient 
functional decrements, which may not in themselves be adverse effects, and changes in 
symptoms, performance, reactivity, permeability, and counts of inflammatory cells. The latter 
may be closely associated with adversity in themselves, or in the accumulation or progression of 
chronic lung damage. 

Chronic human exposures to ambient air appear to produce a functional adaptation that 
persists for at least a few months after the end of the O3 season but dissipates by the following 
spring. Several population-based studies of lung function have indicated an accelerated aging 
of the lung associated with living in communities with persistently elevated ambient O3. The 
plausibility of accelerated aging of the human lung from chronic O3 exposure is greatly 
enhanced by the results of chronic animal exposure studies in rats and monkeys. There is little 
reason to expect humans to be less sensitive. Humans have a greater dosage delivered to the 
respiratory acinus than do rats for the same exposures. Also, the rat and monkey exposures 
were to confined animals with little opportunity for heavy exercise. Thus, humans who are 
active outdoors during the warmer months may have greater effective O3 exposures than the 
test animals. Finally, humans are exposed to O3 in ambient mixtures. The potentiation of the 
characteristic O3 responses by other ambient air constituents seen in short-term exposure 
studies in humans and animals may also contribute toward the accumulation of chronic lung 
damage from long-term exposures to ambient air containing O3. 

In summary, the lack of a more definitive data base on the chronic effects of ambient O3 
exposures on humans is a serious failing that must be addressed with a long-term research 
program. 

MY RECOMMENDATIONS TO CONGRESS ON OZONE 

1. Recognize that EPA Administrator has made a prudent public health judgment in her 
O3 NAAQS selection. The current NAAQS of a 1-hr max of 120 ppb, notbe exceeded 
more than 4 times in 3 yrs, is equivalent to an 8-hr max of 90 ppb based on the 3rd 
highest 8-hr value in a year. Thus, the proposed 8-hr max of 80 ppb is only a modest O3 
NAAQS reduction. By contrast, the Air Quality Guideline for O3 of the World Health 
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Organization-European Region (WHO-EURO), adopted late in 1996 is an 8-hr maximum 
of SO ppb. In my view, the 8 hr-80 ppb proposal is a prudent step in the right direction 
at this time and recognizes that any lower limit is probably not achievable without 
draconian controls. The major advance is the shift to an 8-hr averaging time, providing 
a much sounder basis for evaluating the public health risk from community exposures. 

2. Recognize that while the costs of the research recommended above are substantial, they 
are quite small in relation to the control costs that can be more effectively targeted and 
reduced through the knowledge gained, and also small in comparison to the health 
benefits resulting from exposure reductions to O3 and PM2.5 resulting from the 
implementation of the revised O3 NAAQS. 
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Responses by Morton Lippmann to Questions from Senator Lieberman 

Question 1. Some have contended that the effects of ozone are not that serious 
and that a temporary loss in lung function of 20 to 30 percent is not really a health 
effect. Do you think this is true? How serious is a loss of 20 to 30 percent of lung 
function in asthmatics and other sensitive populations — the groups the Clean Air 
Act is intended to protect? 

Response. Many of the effects of ozone are quite serious. On page 5 of my pre- 
pared remarks, I showed the pyramid of effects attributed to ozone in New York 
City. These range from the most serious, i.e., premature mortality, and hospital ad- 
missions for asthma and for other respiratory diseases. Somewhat less serious, but 
more prevalent effects include the asthma attacks and restricted activity days. Less 
serious effects include symptoms and modest changes in lung function (<20%) in 
healthy individuals. The diagram of effects did not include the respiratory function 
responses, which vary in seriousness between healthy individuals and those with 
chronic lung disease. In an individual with asthma or chronic obstructive pulmonary 
disease, a 20% decline in lung function can be quite serious, and lead directly to 
the need for increased medication usage, physician or clinic visits, and/or restricted 
activities. 

Question 2. An issue associated with the ozone standard is who responds and how 
much. Dr. Chilton used a figure (from p. 31 — Ozone Staff Paper) in his testimony 
that shows relatively small lung function declines for varying ozone and exercise 
levels. Is this the most appropriate way to illustrate the typical distribution of lung 
function declines in ozone chamber studies? 

Response. The figure illustrating declines in lung function in relation to ozone 
concentration and level of exercise does not represent several important aspects of 
our current knowledge. First, it is based on two-hour exposures, and therefore does 
not depict what happens during the chamber exposures lasting 6.6 hours. The great 
increase in average response during successive hours is illustrated on p. 32. Second, 
it only shows the average response. It is well known that some individuals have es- 
sentially no response, while a significant portion of the population have much great- 
er than average responses. These people must breathe the ambient air and need to 
be protected. 

Question 3. One of Ms. Dudley’s arguments for not setting a tougher ozone stand- 
ard is that while air pollution is dropping, the incidence of respiratory disease is 
increasing. If this is true, the argument might be, then air pollution is not causing 
respiratory disease. What is your response to this? 

Response. The incidence of asthma has indeed been rising. There is one recent 
report (Abbey, D.E. Presentation at 1997 Annual Conference of the Health Effects 
Institute) that indicates asthma incidence among Seventh Day Adventists in Califor- 
nia was significantly associated with ozone. However, even if ozone was not associ- 
ated with asthma incidence (new cases), it is well known that ozone is highly cor- 
related with the frequency of asthma exacerbations. Thus, more asthma prevalence 
(from whatever causes) leads to more ozone exacerbations. 

Question 4. I think you’ve been clear in your testimony before this Committee that 
you believe the Administrator made a prudent public health decision with respect 
to both the particulate matter and ozone standards. I also think you have been clear 
that you do not support substituting a research program for the proposed particu- 
late matter standard. Is this correct? 

Response. Yes. I see no good reason to delay the promulgation of the ozone and 
fine particle standards proposed by the EPA Administrator in November 1996. It 
is true that currently mandated reductions in SCL, NOx and hydrocarbons will bring 
down ozone and fine particle concentrations in future years, but are not likely to 
be optimally targeted to meet health protection goals based on 8 hr ozone and PM 2.5 
targets. It is only by having better targets that our health protection goals can be 
efficiently structured. At the same time, a minimum of $50 x 10 s per year for tar- 
geted NAAQS research represents a wise investment decision for the creation of a 
much firmer data base for the difficult NAAQS decisions that will be needed early 
in the next decade. 
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Mr. Chairman and distinguished committee members. Thank you for inviting me 
to testify on the proposed National Ambient Air Quality Standards for ozone and 
particulates (PM). I am pleased to provide you with my ideas and judgments on the 
issues, from my perspective as a professional environmental economist, based on fourteen 
years of experience at Resources for the Future (RFF), many of them spent on issues 
associated with the Clean Air Act, with the epidemiology of air pollution, and with cost- 
benefit analysis of air pollution control programs. RFF is an independent, non-partisan 
research and educational organization concerning itself with environmental and natural 
resource issues. In addition, I have recently served as a senior economist on the Council 
of Economic Advisors (CEA), with primary responsibility for the environmental and 
natural resource portfolio. While at CEA I worked on a number of Clean Air Act issues, 
including EPA’s preliminary planning for analyses required to re-promulgate the NAAQS 
for ozone. Also, I currently co-chair (with OAQPS Director John Seitz) the Clean Air 
Advisory Committee’s subcommittee on Ozone, Particulate Matter, and Regional Haze 
Implementation Programs. I want to emphasize that the views I present today are entirely 
my own. 

In the testimony that follows, I will first speak directly to the proposed standards 
for PM and ozone. Next I will discuss the results of benefit-cost analyses that have 
looked at the impact of the proposed regulations. Irrespective of the criterion in Title I 
for setting the NAAQS, the public deserves to know what they will have to give up and 
what they will get from the proposed changes in the standards. Thus, it is fully 
appropriate to discuss costs and benefits. Indeed, one could argue that after the science 
has “spoken” and the Administrator then must make a policy judgment, this judgment can 
be informed with information from cost-benefit analyses without running afoul of the 
Clean Air Act. Finally, I will detail my specific recommendation to Congress: that cost- 
benefit analysis be given an explicit role to play in the standard-setting process. 

Appendix A provides a brief discussion of the nature of cost-benefit analysis from the 
point of view of a practitioner. 

I. The Proposed NAAQS for Fine Particles 

A. Health Effects 

I believe that the scientific record supporting a fine particle standard is more than 
adequate, judged from the perspective of information underlying previous NAAQS 
rulemaking efforts. Of course there are major uncertainties about the type and size of 
particles that are the most potent, as well as about the magnitude of their effects. There 
are always uncertainties about pollution effects on health. Here the uncertainties may be 
larger than for other pollutants, particularly given the lack of an identified toxicological 
mechanism. Nevertheless, I am convinced that on the basis of the epidemiology I have 
seen the U.S. needs to begin focusing its attention on fine particles as a potentially major 
health risk and that the Administrator is being prudent to issue a fine particle standard. 
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In particular, I take issue with the charge that the science supporting a fine particle 
standard is "junk science." The statistical correlation between elevated mortality rates 
and particulate levels and between a great variety of morbidity measures and particulates 
has been observed by many researchers studying populations in various parts of the 
country. Not only are statistically significant associations found regularly, the magnitude 
of the effect observed is remarkably consistent from one study to the next, from one 
region to the next, and across various health endpoints predicted from a change in PM2.5 
(e.g., estimates of reduced hospital days are lower than estimates of reduced symptom- 
days). 

As to those who would wait until uncertainties are resolved, I say that the best way to 
gain a better understanding of this pollutant and its consequences is to issue a fine particle 
standard now. 

B. Recommendations 

1. In its final rule, EPA should require a fine particle standard set at the upper end 
of the range proposed in the Staff Paper and the Federal Register, (FR) i.e., 20 
ug/m3 annual average/65 ug/m3 24-hour average. 

While I believe that the scientific record supporting a fine particle standard is more than 
adequate, at the same time I believe that the Administrator has not articulated a coherent 
set of criteria upon which to base her policy judgment that the appropriate standard is the 
one she proposed (15ug/m3 annual average and 50 ug/m3 24-hour average). Without a 
threshold (or even a "knee in the curve" of the concentration-response functions) to 
anchor her judgment. Section 109 leaves her without any criterion to base her decision. 
And the obvious criterion — balancing the gain with the pain — is denied to her. She 
provides two unsatisfactory and inconsistent rationales: “not too tight and not too loose” 
and "protect our children." The first rationale is unsatisfactory given that particulates 
appear to have major effects on health down to background levels and is inconsistent with 
the second rationale. The fact is that pollution levels have been going down even as 
reported numbers of asthmatics are going up, so pollution cannot be the cause. Ironically, 
had the Administrator been able to consider the costs and benefits of alternative 
standards, the analysis could perhaps (see below) have been used to bolster her claim that 
a stringent standard is warranted. 

If costs and benefits are not to be factors in the Administrator’s policy judgment - in our 
view they are essential factors - then a second-best rationale should be the need to 
balance concerns about protecting public health with the uncertainties in the science that 
could lead to regulating the wrong pollutants, which, in some cases, could make the 
problem worse. An annual fine particle standard set at 20 ug/m3 meets this criteria. Such 
a standard will, for most parts of the country, result in a small tightening of the PM 10 
standard, 1 signaling the greater health protection needed against this pollutant class, while 

1 See JAWMA, Eldred, et al„ pp. 204-21 1 47(2), showing the average ratio of PM 2.5 to PM10 is about 
0.5. 
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also spurring the necessary effort to install PM-ftne monitors, push ahead on research, 
and plan to reduce PM2.5 precursors. 

2. EPA could be required, if there is a finding that the PM2.5 standard is in error 
and that other particle sizes or components of PM2.5 would be more appropriate to 
regulate, to trigger a fast-track SIP modification process as well as a new 
rulemaking proceeding to account for this new information. 

Because of uncertainties about the mechanism by which particles affect health, the size 
and composition of the most potent fine particles, and the areas of the country that may be 
in violation, the agency also needs to give some assurance to the public that if this 
standard is later shown to be counterproductive — in the sense of regulating the wrong 
particles — it will swiftly and cost-effectively move to correct the situation. I therefore 
propose that Congress bind EPA (i) to make an immediate and major research effort to 
resolve the above uncertainties, (ii) to develop a SIP modification process that would 
eliminate counterproductive aspects of state SIPs in line with future research results, and 
(iii) to develop a fast track NAAQS-setting process, with the goal of setting a new PM 
NAAQS if new research casts doubt on the fine particle decision. 

An alternative way of minimizing the regret of setting the wrong standards is to focus on 
the segment of fine particles that is most likely to be affecting health and add other 
components as the evidence comes in (through abbreviated NAAQS standard-setting 
processes). In my view, the evidence for sulfates is the strongest of any of the specific 
particle types. Indeed, discussions about the integration of ozone and PM rulemaking 
focus almost entirely on NOx, even though there is no health effect evidence linking fine 
particle nitrates (formed from NOx) to health effects. Therefore, EPA could set a 
relatively loose sulfate standard now rather than a PM2.5 standard and then amend this 
standard through subsequent rulemakings if other particles are shown to be implicated. 


3. Congress should fund PM-fine monitoring and health-based research to 
understand the mechanism by which fine particles appear to affect morbidity and 
mortality risks, and the size and composition of fine particles that are the most 
potent. 


4. If EPA decides to promulgate a fine particle standard, there is a strong scientific 
and policy rationale for setting this standard differently for the east and west EPA 
could propose a PM2.5 standard for the eastern U.S. and a PM1.0 standard for the 
West Needless to say, this suggestion would clearly stretch the Clean Air Act. 

If EPA goes forward with a fine particle standard, I recommend, if possible under the 
Clean Air Act, that EPA set different, but equivalently stringent standards in the eastern 
and western U.S. Specifically, EPA should set a PM2.5 standard for the Eastern U.S., 
where this particle size appears to be a reasonable proxy for anthropogenic emissions. 
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Because PM2.5 particles in the West evidence a much larger share of (non- 
anthropogenic) crustal material than in the East, to focus on the anthropogenic emissions, 
EPA should set a PM 1.0 standard. 


II. The Proposed NAAQS for Ozone 

A. The Health Science 

The clinical and epidemiological studies establish a reasonable basis for ozone affecting 
health. The clinical studies of the effect of ozone on symptoms and lung function clearly 
show effects at lower concentrations but longer (8-hour) exposure times than for the 
current one-hour standard. Nevertheless, the epidemiological studies find very small 
effects of ozone on health, particularly compared to PM exposures. EPA acknowledges 
that asthma- and hospital admission-effects are small, for instance (FR, November 30, 
1996). EPA also admits that responses at 0.08 ppm are small or mild on average but says 
some individuals have severe or long duration reactions. The text does not provide any 
information on the fraction experiencing the more severe effects, nor is there any 
description of what “really react” means. No evidence is offered to support the assertion 
that “repeated inflammatory responses” are necessarily adverse. Indeed, in EPA's own 
risk assessment it appears that EPA defines "adverse" to mean "lung function decrements 
occurring once per year." This is a stretch even for the American Thoracic Society. 

B. Recommendations on the Ozone Standard 

1. EPA should make the standard more relevant to the science by defining an 8- 
hour standard and more robust through offering a concentration-based standard. 

I am particularly supportive of the change to the 8-hour standard because, through the 
invalidation of subpart 2 of part D of title I of the Clean Air Act, “Additional Provisions 
for Ozone Nonattainment Areas,” it opens the door to significant reform of the 
implementation of the ozone standard. 


2. In its final rule, EPA should require an 8-hr, concentration-based, 3 year-average 
standard that is equivalent in stringency to the current one-hour standard. 

In proposing this ozone standard, EPA has moved beyond the health science into, as 
stated in the Federal Register notice (FR), “policy judgments.” Importantly, these are not 
just judgments about the appropriate margin of safety, which was always a policy 
judgment, but include judgments about the appropriate level of the standard that protects 
public health. This extension of judgment is appropriate given the emerging consensus 
that for ozone there is not a threshold exposure below which no health effects are 
observed. Unfortunately, the Administrator has not articulated a coherent set of criteria 
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upon which to base policy judgments. The rationale appears to be “not too tight and not 
too loose.” 

Without a threshold to anchor her proposed standard, the Administrator is looking for a 
"knee in the curve" of the effects of ozone on health and draws on an EPA risk 
assessment for this. Unfortunately, this analysis is significantly flawed. This risk 
assessment (which finds that the equivalent 8-hour standard (in terms of health risk) to 
the current standard is 0.08 5 AX) is based on a study of nine cities. This study appears to 
show that health benefits of a tighter standard appear to fall off below 0.08 ppm. 

However, EPA’s risk assessment fails to account for the additional areas that would 
violate the standard if a tighter standard were issued. If such an analysis were performed 
it would likely show that every proposed standard that is tighter than 0.09 3AX will 
reduce total population risk relative to attainment of the current standard, rather than only 
after the standard is tightened to at least 0.08 3AX, 2 as is now asserted. This analysis 
would undercut the Administrator’s assertion that a 0.08 5AX standard is equally 
stringent (in terms of health protection) to the current standard and that therefore, EPA 
needs to tighten the current standard to 0.08 3AX. 

There are other problems with EPA's findings and analysis. There is little evidence that 
the differences in risk between the different forms of the standard are statistically 
significant, based on the data in the risk assessment Furthermore, it appears that 
distinctions between the proposed policy options, while weak for the less-significant 
endpoints such as the fraction of the population experiencing greater than a 15% 
(reversible) lung function decrement, are even weaker as the endpoint becomes more 
severe, even among the endpoints considered in the EPA's original risk assessment, which 
also included moderate to severe pain on deep inhalation. For example, with respect to 
the endpoint “hospital admissions among people with asthma,” according to EPA’s 
estimates, only 0.6% of total respiratory admissions for asthmatics due to all causes will 
be eliminated by reducing ozone to the level of the most stringent form of the standard 
under consideration (0.08 ppm 1 ex). No uncertainty bounds are given on this estimate. 

The endpoint considered in the Ozone Staff Paper that was arguably the most severe, 
moderate to severe cough, was omitted from analytical consideration altogether in the risk 
assessment, presumably because the effects levels were so low and so little distinction 
between the proposed standards was evident for this endpoint. This information should 
not be buried or left out of the report, however, as it provides important evidence 
suggesting that for this serious and readily observable endpoint, the various proposals 
under consideration are unlikely to provide better protection than the current standard. 

In point of law, the Administrator cannot defend a standard causing any adverse health 
effects. By that logic and given the historical interpretation of “adverse” as virtually any 
observable effect, she should set the standard at 0.07 or below. Said another way, the 
EPA cannot assert that there will be no health effects at its proposed standard, nor that 


2 This means a standard of 0.08 ppm with the third highest 8-hour reading in each of three years averaged. 
If this value is greater than 0.084 ppm, the area is in violation. 
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there is really anything special about the chosen point in the science-supported range 
relative to any other point. As the Administrator is obviously unwilling to set a standard 
at 0.07 ppm, she is left with little rationale for her choice of the 0.08 3AX standard. 

Rather, stringency should be defined in terms of a national risk measure, such as total 
number of counties in nonattainment, total population in nonattainment areas, or total 
population-ppm-days above the standard. Some evidence suggests that this could be 
either a 0.09 3 AX standard or a 0.08 standard with 7AX or more. 

There are several additional reasons for not tightening the stringency of the standard. 

First, the Clean Air Science Advisory Committee (CASAC) has stated that health is 
protected adequately at any level from the 8-hr equivalent of the current standard on 
down. Why should the country incur additional costs for extra protection. Second, there 
is strong evidence, provided in EPA’s own Regulatory Impact Assessment and elsewhere, 
that at this time the costs of further reductions will exceed the benefits, and that therefore, 
society's scarce resources will be wasted by putting additional billions of dollars into 
additional ozone reductions. Taken together, and without disputing the well-justified 
move to an 8-hr, concentration-based standard, these facts argue for a standard changed in 
form but not stringency. 

3. EPA should acknowledge the interplay between the choice of the number of 
exceedances and the level of the standard. 

Stringency is defined by both the level of the standard and the number of daily 
exceedances permitted, in the sense that the stringency of a given standard with many 
exceedances can be equivalently reproduced (in terms of health effects) by allowing fewer 
exceedances of a higher level standard. EPA discusses this issue as if this equivalency 
did not exist. An example is the comment in II. C.3. of the FR that the choice of a level 
of the standard between 0.08 ppm and 0.09 ppm is more important than the choice about 
the number of exceedances permitted. If the FR used the example of a choice between 
0.08 1 to 0.082 ppm, the conclusion would be that the choice of exceedances is more 
important. Arguing EPA’s way, if reducing the number of exceedances has so little 
beneficial effect, why not propose a lot of them and save the country additional costs? 

In fact, EPA’s logic for its choice of a 3 exceedance standard is unsatisfactory. Basically, 
the logic is that it is between 1 and 5. But, who set 5 as the appropriate upper end of the 
range? Why not 10? Of course, there is a limit to this sort of thing. But, EPA provides 
no basis for choosing a number. Indeed, EPA has a tough task because the Clean Air Act 
standard setting criteria does not provide the Administrator criteria for deciding on 
exceedances. After all, the current “one exceedance permitted in three years” standard 
was an arbitrary decision. Using two, five or ten exceedances permitted would be 
equally, but not more, arbitrary. Essentially this is a policy call. 
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This call has vast importance to the states, as tens or even hundreds of fewer counties can 
be found in compliance by a proposal that the standard permit one or two additional 
exceedances. 


4. EPA should incorporate in its policy judgments, its risk assessment, and its 
Regulatory Impact Assessment, the effects of increased UV-B radiation on health. 

Ground level, like stratospheric ozone, has been linked with reductions in exposure to 
UV-B radiation, which causes skin cancer. These health effects, while uncertain, are no 
less uncertain than some of the health effects attributable to ozone already incorporated in 
the risk assessment and the RIA. 


III. Costs and Benefits of Meeting the Ozone and PM Standards 


Costs. 

By EPA’s own analyses (in its November, 1996 Regulatory Impact Analyses (RIAs) for 
Ozone and PM), the cost of going part way to meeting the ozone standard will be $2.6 
billion and the cost of going part way to meeting the fine particle standard will be $6 
billion, annually. These sums do not come close to bringing the country into attainment. 
For ozone, Chicago needs a 44% reduction in volatile organic compounds (VOCs) to go 
from the 2007 baseline ozone concentration to a 0.08 1AX standard but gets 14%; 
Baltimore/Washington needs 66% VOC reductions but gets 14%; New York needs 79% 
but gets 16%; Los Angeles needs 90%, but gets 9%. For PM, the northeast U.S. is 
estimated to need an 86% reduction in PM2.5 concentrations from baseline, but EPA can 
only find and cost out technologies to deliver 16% of what the region needs. The same 
types of estimates apply to other regions. 


PM 2.5 Reductions needed in 2007 I 

Region 

% reduction 
achievable from 
baseline 

% reduction needed 
from baseline to 
attain proposed 
standard 

NE 

16 

86 

RM 

23 

87 

SC 

10 

99 

SE 

21 

99 

NW 

3 

89 

W 

2 

93 

CA 

4 

78 
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EPA’s cost estimates for ozone are far lower than those from a very credible study by 
funded by the American Petroleum Institute (Sierra Research, Socio-Economic Study of 
Possible Eight-Hour Ozone Standard, Rpt SR96-06-01, June 4, 1996), This analysis of 
meeting approximately an 0.08 3AX ozone standard in the Chicago-Lake Michigan area 
alone pegs the costs of going part way to meeting the standard at $2.5 billion (compared 
with EPA's $2.6 billion national estimate), with Chicago getting only about 50% of the 
VOC reductions it needs. Note, then that API’s cost estimate for the Lake Michigan 
Area alone equals EPA’s for the nation! 

EPA’s cost estimates would be far higher if they had not assumed that Chicago would 
virtually attain the proposed standard in 2007, without further controls then already 
planned or required. API, in contrast, finds that Chicago cannot even meet the current 
standard without additional controls. 

EPA’s cost estimates would be far higher if they had used known, but relatively 
expensive, technologies in their analysis. EPA’s rationale for avoiding “extreme” 
measures because we “know such measures will not be put in place” is unconvincing and 
even cynical. If industry really knew such measures would not be put in place, there 
wouldn’t be the firestorm of protest we now have. As a consequence of this rationale, the 
cost analysis is very uninformative. 

EPA’s cost estimates would be far higher if they had not made two assumptions: (i) costs 
of attainment in marginal nonattainment areas are assumed to be zero; (ii) areas are 
considered in attainment if they are able to reduce emissions to at least 75% of the 
targeted reductions. 

EPA’s cost estimates would be higher if they had used some of the cost estimates in the 
literature. One example is that for the enhanced I&M program. EPA estimates the cost at 
$6.70 per vehicle, or $500 per ton VOC reduced It is so low because of a $ 160/repaired 
vehicle offset for fuel efficiency gains (assuming 10% of the vehicles are repaired). 
Independent analysts have estimated costs of $4,000-$5,000 per ton VOC reduced. As 
another example, EPA assumes that open burning bans result in large reductions in 
emissions at zero costs. There are no free lunches. An additional example is that EPA 
assumes that there will be increases in rule-effectiveness that deliver VOC reductions at 
$2,000 per ton. If such reductions could be had at this price, they would already have 
been implemented. 

For the PM-fine standard, specifically, EPA’s cost estimates would be higher if they has 
not assumed that only the 470 counties in the U.S. that have PM 10 monitors are eligible 
for being in violation of the proposed PM2.5 standard. There is no reason to expect this 
limitation, given the estimates for long-range transport of PM precursors, as expressed in 
EPA’s own Regional Acid Deposition Model (RADM). EPA’s promise to add a few 
additional counties to this set in its next RIA is not sufficient. 
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There are some significant sources of upward bias in the EPA cost estimates for ozone 
and PM, however. 

EPA’s cost estimates would be lower if economic incentive approaches were considered. 
These approaches, while posing a harder challenge to cost estimation, would reduce cost 
estimates compared to using engineering approaches. 

EPA’s cost estimates would be lower to the extent that there are innovations in abatement 
and production/consumption processes (none were assumed by EPA). EPA did not 
provide forecasts of innovation, yet relies on innovation for its claim that meeting the 
proposed standards is feasible. 

EPA’s cost estimates would be lower if episodic controls were included as a possible 
control strategy. This strategy is very promising for reducing costs, although its use is 
clouded by language in the Clean Air Act appearing to bar its use in nonattainment areas. 

EPA’s cost estimates for ozone and PM combined would be lower than the costs of each 
counted separately, because these air pollutants share common precursors. This argument 
should not be pushed too far, however. EPA finds that the major common precursor 
(NOx) is responsible for only 13% of the PM-fine inventory in the East and 22% in the 
West. So the scope for double-counting costs is limited. EPA is currently redoing the 
RIA to examine this issue. 

The overall conclusion from the above analysis is that the costs of reaching attainment of 
the proposed standards for both ozone and PM-fine are likely to be very high, but poor 
analysis from EPA does not provide a basis for credible estimates. 


Benefits 

EPA estimates that the health benefits associated with reducing ozone are small relative 
to the costs and relative to the health benefits from reducing particulates. EPA's benefit 
analyses have a number of flaws that bias them upwards and some that bias them 
downwards. 

For ozone benefits, the major bias is a downward one: it has been hypothesized that 
cumulative ozone exposure reduces the elasticity of the lung, which, over time, can result 
in shortness of breath and lung disease. As yet, there are no quantitative relationships 
available on this endpoint and both the current and the proposed standards would not 
protect against such cumulative exposure effects. 

For PM, the major biases are upwards. EPA's benefit analysis has two major problems, 
not yet discussed in public (i.e., not counting the recent error discovered in the EPA 
interpretation of the Pope et al (1995) study). The first is a technical matter concerning 
the second most valuable health reduction - avoiding a case of chronic bronchitis. 
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Estimates of this value in the RIA rely on a conjoint analysis that describes a serious, 
rather than a typical, case of chronic bronchitis. For this reason, EPA's so-called "812" 
(retrospective) study adjusted the value of preventing a case downwards, using a study by 
myself and Maureen Cropper (University of Maryland and the World Bank). This 
necessary adjustment reduces the benefits attributed to this endpoint by about half. 

The second is a much more profound problem. The traditional approach to placing 
values on changes in the risk of mortality is to estimate the change in the mortality rate 
associated with a change in pollution, translate this change into the number of deaths 
"averted" per year, and multiply this by the "value of a statistical life." The latter is, 
formally, the willingness to pay (WTP) for a small change in the risk of death divided by 
that risk change. Studies providing such values used samples of relatively healthy 
individuals with an average age of 40 and valued WTP today to reduce risk of accidental 
death today. 

In contrast, particles are thought to overwhelmingly affect older individuals, most of 
whom have compromised health. So for most of the population, the relevant question is 
how much they would be willing to pay today for a small increase in life expectancy. The 
Pope et al. (1995) study, which EPA relies on for its high-end mortality estimates, finds 
that a 1 ug/m3 change in sulfates translates into about a 1 month change in life 
expectancy for a person enjoying this lower sulfate level over their lifetime (and a far 
smaller change when the pollution change is only for one year). It would greatly aid the 
debate if this kind of life-expectancy formulation of mortality risk were to replace the 
"body count" approach as used in the RIAs and in the traditional health benefits literature. 

For the valuation of changes in life expectancy, there is only one study in the economics 
literature. 3 Using this flawed, but suggestive, study results in a far lower estimate of 
mortality risk reduction benefits than that from reliance on the traditional approach -- a 
low enough estimate to question the RIA's favorable benefit-cost comparison for PM. 


IV. Recommendations for Congress 

Congress could take one of two paths in introducing cost-benefit analysis into standard 
setting. If the Clean Air Act is not to be reopened. Congress can perhaps find a vehicle 
for issuing an interpretation of the Act that: 

l.a. once science has provided the foundation for the Administrator’s policy 
judgment, consideration of the benefits and costs of alternative standards to further 
inform that judgment is permissible under the Act 

If the Act is to be reopened, then: 


3 M. Johannesson and P. Johansson. 1996. ‘To Be or Not to Be, That is the Question: An Empirical Study 
of the WTP for an Increased Life Expectancy at an Advanced Age,” Journal of Risk and Uncertainty 13 
(2), pp. 163-174. 
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l.b. Congress should reconsider Section 109 to permit the Administrator to 
consider, along with the science, a range of social factors, including costs and 
benefits, in her decisions on the stringency of the NAAQSs. 

Congress can remedy the disconnect between the criterion for setting the NAAQS — 
which assumes that there is a threshold below which there is a “margin of safety” — and 
the underlying health science — which finds no thresholds. Once the threshold idea is 
eliminated, there is no logical “stopping point” in setting the standard, except one that 
tries to balance the benefits of a tighter standard against the costs from doing so. The key 
idea is that society has scarce resources and it may be that resources going to a further 
tightening of the NAAQS may have a higher value somewhere else — in education, in 
other types of public health programs, in a healthier, more vital economy. The health 
effects of poverty are probably far greater than those of air pollution. Public officials 
should be required to consider this possibility which, in practice, means considering the 
costs and benefits of their actions. 

At the same time, efficiency considerations cannot and should not be the sole criterion for 
making major governmental decisions. Equity and ethical concerns may be just as 
important, or even more important. But, furthering social economic welfare is also 
important and should be considered along with these other concerns. 

A possible variation on the recommendation l.b. above, and one that gives more 
emphasis on health protection, is: 

3. Consider a two-stage standard-setting process. In the first stage, minimum 
health protection standards would be identified. If EPA proposed a standard no 
more stringent than this, the process would stop. If the proposal were more strict 
then, in a second stage, EPA would be required to show that the costs of a tighter 
standard are justified by the benefits (both health and non-health). This proposal 
could be elaborated for such determinations to be made on a regional basis, 
resulting in non-uniform, but more efficient, standards. 

This proposal has a number of advantages. It would engage the country in a national 
debate about what health protections are essential (in the sense of being worth any cost). 

It could also lead to a frank discussion about the need to establish priorities and 
acknowledge resource tradeoffs of the kind addressed in benefit-cost analysis. Also, it 
would give equal standing to non-health effects of pollution reductions. Why should such 
effects be given lower standing a priori? It may be the case that people care more about 
certain types of environmental improvements than certain types of health improvements. 
Finally, permitting a departure from uniform national standards would recognize that the 
costs and benefits of reducing pollution are quite different in different parts of the country 
because of meteorology and other natural conditions, industrial composition, and socio- 
demographic characteristics. 
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Appendix A 
Cost-Benefit Analysis 4 

CBA is a technique intended to improve the quality of public policy decisions, using as a metric 
a monetary measure of the aggregate change in individual well-being resulting from a policy 
decision. Individual welfare is assumed to depend on the satisfaction of individual preferences, 
and monetary measures of welfare change are derived by observing how much individuals are 
willing to pay, i.e., willing to give up in terms of other consumption opportunities. This 
approach can be applied to nonmarket “public goods” like environmental quality or 
environmental risk reduction as well as to market goods and services, though the measurement of 
nonmarket values is more challenging. Cost-effectiveness analysis (CEA) is a subset of cost- 
benefit analysis in which a policy outcome (e.g., a specified reduction of ambient pollution 
concentration) is taken as given and the analysis seeks to identify the least-cost means for 
achieving the goal (taking into account any ancillary benefits of alternative actions as well). 

To its adherents, the advantages of CBA (and CEA) include transparency and the resulting 
potential for engendering accountability; the provision of a framework for consistent data 
collection and identification of gaps and uncertainty in knowledge; and, with the use of a money 
metric, the ability to aggregate dissimilar effects, such as those on health, visibility, and crops, 
into one measure of net benefits. Criticisms of CBA hinge on questions about a) the assumption 
that individual well-being can be characterized in terms of preference satisfaction; b) the 
assumption that aggregate social well-being can be expressed as an aggregation (usually just a 
simple summation) of individual social welfare; c) the empirical problems encountered in 
quantifying economic value and aggregating measures of individual welfare. 

We take a) as axiomatic, noting also that because CEA is a subset of CBA, philosophical 
objections to the use of a preference-based approach to individual welfare measurement apply 
equally to both. For b) we agree that CBA does not incorporate all factors that can and should 
influence judgments on the social worth of a policy, and that individual preference satisfaction is 
not the only factor. Nevertheless, we assert that CBA must be included as a key factor. Other 
arguments under c) are measurement problems — how choices based on preferences permit can 
one to infer economic values in practice. 

The state of the science of measuring such economic values is exceedingly active. Estimates of 
the willingness to pay for reductions in mortality and morbidity risks, for avoiding environmental 
damages to recreation opportunities, and for avoiding visibility degradation, are the most active 
and successful areas of valuation. Issues of a higher order stalk the estimation of nonuse values, 
and a variety of mostly empirical concerns have left materials damages poorly understood. 
Estimation of the costs of reducing environmental effects, while generally thought to be 
relatively straightforward, are found to be at least as challenging as estimating the benefits, 
although there are easy-to-estimate, but perhaps, poor proxies for the loss in social well-being 
such costs represent. 


4 Extracted from Cost-Benefit Analysis and Regulatory Re/orm,Raymond Kopp, Alan Krupnick, and 
Michael Toman, Resources for the Future, for the Commission on Risk Assessment and Risk Management, 
June 6, 1996. 
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Mr. Chairman and distinguished committee members. Thank you for inviting me 
to testify on implementation issues associated with the EPA’s proposed ozone and PM 
NAAQSs. I am pleased to provide you with my ideas and judgments on the issues, from 
my perspective as a professional environmental economist, based on sixteen years of 
experience at Resources for the Future (RFF), many of them spent on issues associated 
with the Clean Air Act and the design of environmental policies. RFF is an independent, 
non-partisan research and educational organization concerning itself with environmental 
and natural resource issues. In addition, I currently co-chair (with OAQPS Director John 
Seitz) the Clean Air Act Advisory Committee’s Subcommittee on Ozone, Particulate 
Matter, and Regional Haze Implementation Programs. This is the body that 
Administrator Browner hopes will develop ideas for reducing costs of meeting whatever 
standards are promulgated. Also, I have recently served as a senior economist on the 
Council of Economic Advisors, with primary responsibility for the environmental and 
natural resource portfolio. While at CEA I worked on a number of Clean Air Act issues, 
including EPA’s preliminary planning for analyses required to re-promulgate the NAAQS 
for ozone. Also, I want to emphasize that the views I present today are entirely my own. 

The Main Message 

The proposed standards, if they become law, are likely to be incredibly expensive to 
implement. The Administrator has clearly endorsed cost-effectiveness as a major 
criterion for developing an implementation strategy. Your job is to help EPA live 
up to this goal and to remove any impediments posed by the CAA. 

Below, I assume that the proposed standards will go into effect and then discuss the 
consequences and the possibilities. First, the high costs of meeting the standards is 
discussed, followed by an examination of the activities of the Subcommittee on Ozone, 
Particulates and Regional Haze Implementation programs, my observations about the 
FACA and the issues it is taking up, followed by a discussion about actions that Congress 
should take. 


Cost of Meeting the Ozone and PM Standards (for details in this section, see my 
testimony in Panel I: The Proposed NAAQSs for Ozone and PM, before this same 
subcommittee, April 24, 1997), 

By EPA’s own analyses (in its November, 1996 Regulatory Impact Analyses (RIAs) for 
Ozone and PM), the cost of going part way to meeting the ozone standard will be $2.6 
billion and the cost of going part way to meeting the fine particle standard will be $6 
billion, annually. These sums do not come close to bringing the country into attainment. 
For ozone, Chicago needs a 44% reduction in volatile organic compounds (VOCs) to go 
from the 2007 baseline ozone concentration to a 0.08 1 AX standard 1 but gets 14%; 


1 This means a standard of 0.08 ppm with the highest 8-hour reading in each of three years averaged. If 
this value is greater than 0.084 ppm, the area is in violation. 
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Baltimore/Washington needs 66% VOC reductions but gets 14%; New York needs 79% 
but gets 16%; Los Angeles needs 90%, but gets 9%. For PM, the northeast U.S. is 
estimated to need an 86% reduction in PM2.5 concentrations from baseline, but EPA can 
only find and cost out technologies to deliver 16% of what the region needs. The same 
types of estimates apply to other regions. 

The use of economic incentive approaches (which EPA did not include in its analyses) 
and innovations in pollution abatement and other technologies (which EPA did not 
analyze) may hold down cost increases. But, in truth, the analyses are so flawed that we 
have very little idea of what the costs will be — only that they will be very large relative to 
current costs unless major changes are made to the way in which the standards are 
implemented. 

The distribution of the costs of the new standards may have some interesting aspects 
if long-range transport is significant (currently being debated by OTAG). If an area is 
newly classified as nonattainment (NA), the CAA planning apparatus and various 
mandates will comes down on them (without the type of changes being discussed by our 
FACA (see below)). A current NA area may now have help in reaching attainment if it is 
downwind of previously less or un-regulated polluters. With more areas designated NA, 
more of these less regulated sources will come into the SIP program. States along the 
east coast may be helped. But, these states will have to do much more on their own than 
they are doing now, because the standards are so much tighter. For the general public, 
there will be some shocks. In new NA areas, inspection and maintenance (IM) programs 
are very likely to be implemented (under the current system, at least). 


The Federal Advisory Subcommittee on Ozone, Particulates, and Regional Haze 
Implementation Programs (the FACA) 

As co-chair of the Subcommittee (with OAQPS’s Director John Seitz), I want to apprise 
the Senate of the work of our group. 

The U.S. Environmental Protection Agency (EPA) established the Subcommittee for 
Ozone, Particulate Matter, and Regional Haze Implementation Programs (Subcommittee) 
in September 1995 as a part of the Clean Air Act Advisory Committee (CAAAC), under 
the authority of the Federal Advisory Committee Act (FACA. Given the potential for 
significant changes in national air quality standards and related implementation programs 
in 1997, as well as the existing information about common sources and atmospheric 
processes leading to formation of ozone, particulate matter and regional haze, EPA 
believed it was important to initiate a process through which it could obtain advice and 
recommendations from a broad group of stakeholders on possible new integrated and 
cost-effective approaches to attaining the NAAQS and reducing regional haze. I was 
approached to bring an economic perspective to the subcommittee. 

At the time of its April 1997 meeting, the Subcommittee was composed of 82 members 
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representing a broad range of interests in air quality management, including State, local, 
and tribal governments, environmental and public interest organizations, industry, small 
business, members of federal agencies and academia. Five work groups were formed to 
assist the Subcommittee: the Base Programs Analyses and Policies Work Group 
(BPAPWG), the National and Regional Strategies Work Group (NRSWG), the Science 
and Technical Support Work Group (STSWG), the Communications and Outreach Work 
Group (COWG) and the Coordination Group. Together, the work groups involve more 
than 100 additional individuals and interested organizations contributing to the overall 
advisory committee process. 

Upon their formation, the work groups identified priority issues to address and assigned 
lead authors for various "issue papers." An issue paper describes the background of the 
particular air quality management issue, options for addressing it, and pros and cons of 
each option. Where possible, the issue paper includes word group recommendations to 
the Subcommittee. Work group members were charged to develop innovative solutions 
to issues even if they were outside of the current regulatory framework set by the Clean 
Air Act. The determination of whether any proposed solutions fall outside of the 
authority of the CAA is an on-going process. During the first phase of its discussions, the 
Subcommittee considered 15 issues papers, drafted and presented principally by 
representatives from the BPAPWG and NRSWG. Representatives from the STSWG 
have played a significant role in the development of the issue papers as well, through 
joint authorship and responses to specific technical questions. Although few specific 
consensus recommendations have been made so far, the Subcommittee and associated 
work groups have made significant progress in identifying options, discussing pros and 
cons for many critical air quality management issues, and agreeing on principles by which 
options in particular areas should be evaluated. 

The Subcommittee will continue throughout 1997 with the goal of providing EPA with 
input and, if possible, consensus recommendations on issues critical to the development 
of EPA's Phase II implementation strategy (scheduled for proposal in June 1998). This 
proposal is intended to address strategies for achieving cost-effective emissions 
reductions that allow attainment of the NAAQS and reductions in regional haze 
impairment. 2 

Table 1 attempts to categorize the overall degree of consensus reached by the 
Subcommittee on the various issue papers that were discussed through the November 
1996 meeting. 3 


2 Taken substantially from Federal Advisory Committee Act (FACA) Subcommittee for Ozone, Particulate 
Matter and Regional Haze Implementation Programs Initial Report on Subcommittee Discussions Through 
November 1996, Final Report, April, 1997. 

3 Taken from FACA <1997), ibid. 
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Table 1. Overview of Subcommittee Discussions Through November 1996 


Lead Work 

Consensus 

Continue 
Discussion in 

Issue Paper 

Group 

Category 

1997 

Designation Issues for New NAAQS 

BPAP; NRS 

n 


How Should AOIs be Determined? 

NRS 

ii 


Update on AOV f AOI Concepts 

NRS 

n 

Y 

Attainment Dates 

BPAP 

ii 

Y 

Economic Incentives 

NRS 

II 

Y 

Incentives for Monitoring 

BPAP 

IV 

Y 

Institutional Mechanisms 

NRS 

ii 

Y 

Integrated Implementation of the Ozone and PM 
NAAQS and Regional Haze Rules 

NRS 

n 

Y 

New Sources: Considerations for the Implementation 
of New Air Quality Standards 

BPAP; NRS 

IV 

Y 

Options for Designating PM-ftne Areas 

EPA Staff* 

111 


Regional Haze 

NRS 

IV 


Technical Discussion on the Integration of Ozone, Fine 
Particle, and Regional Haze Air Quality Management 

EPA Staff* 

NA 


Treatment of Areas in Which Air Quality Trends 
Indicate the Risk of Becoming an AOV 

BPAP 

IV 



Consensus Categories 

l. - Subcommittee reached consensus supporting the recommendations presented in the issue paper. 

II. Subcommittee could not reach consensus on the recommendations, but agrees with the range of options 
presented in the issue paper. 

m. Subcommittee could not reach consensus or agree on a limited set of options, but could reach consensus on 
a set of principles. 

IV. Subcommittee could not reach consensus or agree on a limited set of options or principles. 

* Prepared by EPA staff in support of die Subcommittee 

Because of strong disagreement and current Subcommittee work load priorities, the Coordination Group 
recommended that the Implementation of a Too Close to Call" Designation and Population Weighting of Monitors 
issue papers not be reworked at this time. 
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As co-chair of the subcommittee, I have the following observations about our work. 

• The FACA is a useful body for developing new ideas on implementation. Such 
ideas are sorely needed to reduce the already enormous costs of meeting the NAAQS 
and to hold down costs of meeting the proposed NAAQS. The FACA’s purview to 
examine the ozone and PM standards together places it in a particularly useful 
position to find benefits of integrating these programs. In this regard, and in many 
other ways, the FACA goes far beyond the charge and interests of the Ozone 
Transport Assessment Group. 

• The members of the FACA want to try and reach consensus. The value to all 
participants of presenting EPA with detailed ideas that have agreement from a diverse 
set of stakeholders is well understood. 

• The progress that has been made is due in no small part to EPA's strategy of 
studied neutrality (while emphasizing that it retains its responsibility to issue 
regulations that it views as appropriate), and willingness to lend its considerable 
expertise to the FACA’s efforts. The FACA and work group members have been 
working extraordinarily hard to develop issue papers, present them, and develop 
consensus on their contents. 

• The FACA cannot work miracles. It is a large, diverse body of stakeholders 
operating in an advisory role. The key dynamic within the FACA is between industry 
and the environmental members: the former want cost-reductions, the latter want 
greater certainty of attainment. The states want greater autonomy from EPA but 
generally are willing to participate in regional planning organizations. This mix of 
stakeholders has resulted in lively discussions and many new ideas. However, 
consensus is as yet lacking on most of these, primarily because the members are 
waiting to see and negotiate on the entire package. 

• Progress has also been limited because no decisions have been made on the ozone 
and PM standards. Once these are settled, the subcommittee's deliberations are likely 
to become more intense. 

• Even if consensus is reached, there is no guarantee that the consensus 
recommendations will be as cost-effective as they might be, simply because the 
negotiation process will demand some trading off of cost savings for certainty in 
attainment and other criteria. 

• Even if a consensus is reached, EPA may choose to ignore aspects of the 
agreements. The FACA is only an advisory body. EPA may come up with what it 
considers better ideas, or it may find that some suggestions run afoul of the Clean Air 
Act (see below). 
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• EPA is severely limited by the Clean Air Act in its ability to implement new ideas 
(see below). 

• There are a number of measures that I believe have promise to reduce costs below 
what they otherwise would be. Some are presented below. Let me emphasize that 
this choice of measures is entirely my own, is only a partial list of measures discussed 
by the FACA, and is not meant to pre-judge the outcome of the FACA, where many 
of these measures are only beginning to be discussed. 

— Regional cap and trade program for NOx 

— Regional Air Management Partnerships (RAMPs) to perform a variety of duties 
related to regional transport and common precursors for ozone and PM 

— Reasonable Progress measurements better tied to concentration performance; 
credit now for future emissions reductions 

— New Source Review; lowering technology floor in a trading program 

— Cost per ton Ceiling with Clean Air Fund 

— Economic incentives for mobile/area source reductions 

— Episodic Controls for Ozone 

• A NOx Trading Program. 

A culture shift away from command and control to emissions trading programs has 
taken place at EPA, as evidenced by EPA’s embrace of S02 allowance trading, the 
Agency’s Open Market Trading Rule 4 , and its support for NOx trading in the 
northeast's Ozone Transport Commission and the eastern U.S.'s Ozone Transport 
Assessment Group (OTAG). Still, EPA lacks the authority to impose a trading 
program. To a large extent, the RAMP process (see below) is meant to address this 
vacuum. However, many observers question whether a voluntary trading program can 
work. 

The FACA is closely examining how a regional NOx trading market can be designed. 
Consideration is being given to establishing trading ratios between regions at ratios 
other than one-to-one to reflect the effects of long-range transport. Consideration is 
also being given to including mobile sources in the trading program, insofar as 
including vehicle manufacturers and/or fleet owners. 


• The RAMP 

To address the long range transport of both ozone and PM-fine, Regional Air 
Management Partnerships would be formed to include states and tribes with common 
air quality problems, i.e., including areas of influence (AOIs), where source emissions 


4 Open Market Trading Rule for Ozone Smog Precursors FR Aug 3 1995 (Volume 60, Number 149). 
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contribute to areas violating the standards (AOVs) (like nonattainment areas under the 
current system). All states would be a member of at least one RAMP. RAMPs would 
identify AOIs and assist in development of Regional Integrated Plans (RIPs), which 
would be the place to consider region-wide market-based mechanisms. States/tribes 
or EPA would designate AOVs and EPA would approve the RAMP’s AOIs. The 
states and tribes in an AOI would prepare RIPs, which would provide the basis for the 
states’ Implementation Plans. 

• Reasonable Further Progress Reform. 

Serious consideration is being given to (i) basing measures of progress on “effective” 
emissions, which would account for the effect of location, “stack” height, HC species, 
and other factors on ozone and PM concentrations, rather than assuming that “all tons 
are equal” as in the current RFP system; (ii) giving states flexibility to define RFP that 
is appropriate for their particular conditions; (iii) permitting states to take credit in the 
present for programs reducing emissions in the future (such as programs affecting 
land use). 

• New Source Review. 

New sources wishing to locate in nonattainment areas must install expensive 
abatement technologies to meet LAER requirements under the CAA. New sources 
outside such areas must install B ACT. If such sources are part of a cap and trade 
system in the Area of Influence, they should be permitted to trade for meeting these 
technology requirements. The argument against this proposal — that hot spots may be 
created — could be addressed, in part, by requiring a technology floor, but one less 
stringent than LAER/BACT. 

• Cost per ton Ceiling. 

Part of the controversy over attaining the new NAAQS is the fear that costs will be 
prohibitive. EPA, in its RIA, tries to calm such fears by noting that “extreme 
measures are not modeled because they would never be implemented.” To give 
pollution sources greater certainty in this regard, consideration is being given to 
setting a cost/ton ceiling along with establishing a Clean Air Fund. Polluters would 
have the option of paying into this fund the ceiling price per ton of emissions in lieu 
of abatement. The resulting fund could be used to fund reductions in pollution that lie 
outside of the State Implementation Plan process. 

• Greater Emphasis on Economic Incentives Applied to Mobile and Area Sources. 

The FACA is poised to address economic incentives as they apply to mobile and area 
sources. One intriguing possibility (being considered in detail by another 
subcommittee of the Clean Air Act Advisory Committee) is to shift emphasis away 
from inspection and maintenance (I&M) programs as we currently know them to on- 
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board mobile source emissions monitoring technologies (OBDII). With 10 percent of 
the vehicles responsible for 50 percent of vehicle emissions, finding such vehicles and 
getting them fixed or scrapped should be a major priority. Enhanced I&M is a clumsy 
and expensive way to do this. New technologies for real-time monitoring of vehicle 
emissions, including remote and on-board sensing, hold significant promise for 
cheaply developing in-use emissions information to identify gross polluters for I&M 
programs and can serve as the foundation for other economic incentive programs, 
such as vehicle emissions fees (being considered in the South Coast), that target 
actual emissions. 

Another possibility applied to mobile sources is to base vehicle registration fees on 
the vehicle’s mileage, a strategy that can be revenue-neutral on average while 
increasing the marginal cost of driving. 

Further reductions in the sulfur content of diesel fuel and in sulfur in gasoline may be 
cost-effective ways of reducing fine particle concentrations, if refineries can trade and 
bank emissions reductions, as they did during the period where lead was being phased 
out of gasoline. 

Emissions from off-road diesel and gasoline use have been largely uncontrolled. 
Low-cost abatement approaches may exist in this category. 

California’s Area Source Alternative Compliance Program is an attempt to induce 
voluntary controls by areas sources who would earn credits available for sale to point 
and mobile sources within the state’s control programs. 

• Episodic control programs for ozone. 

With the possible exception of Los Angeles, areas classified as violating the ozone 
standard are actually in compliance the vast majority of the time. The average 
number of exceedance-days annually (excluding LA) is 5.2 and the median number is 
2.3. Only 3 areas out of 43 are out of compliance more than 10 days. As most ozone 
violations are part of multi-day episodes, this represents from 3-4 episodes a year, on 
average. 5 Put more dramatically, the standard was violated less than one-half of one 
percent of the monitor-hours in each city. Further, in the 1984-85 period, there were 
no cities showing more than 64 hours in violations at the worst monitor. 

This skewed temporal distribution of violations presents obvious opportunities for 
episodic controls — strategies and measures to reduce ozone precursors on the few 
days where conditions warrant. Such controls would involve issuing a public warning 
in advance of meteorological conditions usually associated with high ozone, which 


5 Based on 1991-1993 nonattainment areas. Areas which had experienced an average of 0 exceedances are 
omitted from the calculation, as is Los Angeles, leaving 43 out of 91 nonattainment areas in the tabulation. 
The mean including areas which had experienced 0 exceedances was 2.52 and the median was 0. 
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would trigger a set of prearranged modifications to the behavior of ozone emitters. 
For instance, large stationary sources might cut back or shift output to different hours, 
produce products with lower emissions (VOCs from spray painting activities vary by 
the color of the paint), employers might shift to a flexible work schedule to reduce 
early morning traffic congestion, public transportation costs might be reduced, etc. 
Episodic controls could reduce the number of days requiring precursor emissions 
reductions substantially. With an ideal forecasting system, this number could be 
reduced from the entire three-month summer season, to about the number of days per 
year with weather conducive to ozone formation. 

Efforts to develop voluntary episodic control programs are on-going in a number of 
localities. Some regions, such as Baltimore and Chicago, have worked to develop 
public-private partnerships to bring about episodic reductions in emissions of ozone 
precursors across a broad array of economic sectors. These programs also extend to 
government agencies and individuals, particularly with respect to transportation 
choices. 

One obstacle to the acceptance of substituting episodic controls for continuous 
controls on air pollutants is the concern that the former would redistribute rather than 
reduce the production of the pollutant. However ozone’s unique tendency to form in 
significant concentrations only on days with certain meteorological characteristics 
makes it the perfect candidate for episodic control. A mix of NOx and VOCs on a 
warm, humid, sunny day will likely produce ozone, whereas on a cold, cloudy day it 
will not. Moving the emission of large quantities of VOCs and NOx away from the 
few days per year likely to produce ozone will typically not defer the production of 
ozone to another time, but rather may prevent its formation altogether. 


What Congress Can Do? 

I. Affirm EPA’s Interpretation of Subpart 2, Title I of the Clean Air Act 
Amendments of 1990. Congress should make it clear that it supports EPA’s 
interpretation of this section of the CAA, which is that a change in the form and/or level 
of the ozone standard invalidates this section. This interpretation in based on the idea 
that the nonattainment area classification system developed in this section (moderate, 
severe, extreme, etc.) is tied to the current standard, becoming null if a new standard is 
set. Affirmation is essential if the highly prescriptive and expensive mandates contained 
in this section are to be re-examined. 


II. Open the Clean Air Act The Clean Air Act significantly restricts EPA’s ability to 
implement a number of cost-effective ideas that have been raised by the various FACA 
members and workgroups. Congress should re-open the Clean Air Act to: 
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• Facilitate the creation of regional trading institutions. The FACA membership 
generally agrees with the concept of forming regional planning institutions to account 
for regional transport. Upwind states are unlikely to make major reductions that 
benefit downwind states without being required to participate. 

• Eliminate LAER/BACT requirements for new source review. A trading cap and 
minimum technology standards should help eliminate hot spots and fears that new 
plants will shop for pollution havens, while creating more emissions to trade, thereby 
enhancing the efficiency of the trading market. 

• Make it clear that episodic use of controls to reduce ozone episodes are creditable 
towards Reasonable Further Progress and for use in attainment demonstrations. 
Effects of such a strategy on meeting other goals (e.g., reducing nitrates in the 
Chesapeake Bay) must be taken into account. 

• Provide EPA with the authority to require that states adopt specific cost-effective 
policies and measures as part of their SIPs. EPA clearly lacks this authority now. In 
granting such authority. Congress should require EPA to demonstrate that its 
guidelines and/or requirements for implementing the standards, as well as the control 
strategies it implements directly, meet a cost-effectiveness test. 

• Title II of the Clean Air Act may inhibit EPA’s ability to reduce mobile source 
emissions in a timely and cost-effective fashion. Reopen this title to renewed 
scrutiny, in light of the new standards. 

• Title IV’s S02 allowance trading program has been very successful. However, a 
tighter cap and a program coordinated with Title I may be needed to help meet a fine 
particle standard and an ozone standard cost-effectively. Reopen this title in light of 
the new standards. 


III. Increase and target funding for monitoring 

Both the ozone and fine particle PM standards cannot be effectively implemented without 
better monitoring. Problems include: 

• There are few fine particle monitors and fewer still with speciation capabilities. 

• The PM Reference method is inaccurate for California (readings are too low because 
volatized nitrates are not being captured). 

• There are few rural ozone monitors. 

Congress needs to appropriate additional funds for a major augmented air quality 
monitoring program. Provide these funds as a line item in the EPA budget. 
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IV. Increase Funding for Health and Economic Research. 

Although EPA’s Office of Research and Development has targeted health effects from 
PM and ozone for special attention, funding levels are too low. In addition, ORD does 
not have programs funding economic research (except for a small program in the Office 
of Exploratory Research and a special small program on valuation of environmental 
damage being run jointly by EPA and the National Science Foundation). Such research is 
needed for developing improved methods of cost estimation and methods to value health 
md environmental damages, as well as for the collection and analysis of data on human 
tehavior to aid in the design of more effective and efficient economic incentive policies. 
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Prepared Statement of Mary Nichols, Assistant Administrator, Office of 
Air and Radiation, U.S. Environmental Protection Agency 

Mr. Chairman, Members of the Subcommittee, thank you for inviting me to dis- 
cuss the implementation efforts associated with the Environmental Protection Agen- 
cy’s (EPA’s) proposed revisions to the national ambient air quality standards for 
particulate matter and ozone. 

For 26 years, the Clean Air Act has promised American adults and American chil- 
dren that they will be protected from the harmful effects of dirty air — based on best 
available science. Thus far, when you consider how the country has grown since the 
Act was first passed, it has been a tremendous success. Since 1970, while the U.S. 
population is up 28 percent, vehicle miles traveled are up 116 percent and the gross 
domestic product has expanded by 99 percent, emissions of the six major pollutants 
or their precursors have dropped by 29 percent. 

The Clinton Administration views protecting public health and the environment 
as one of its highest priorities. We have prided ourselves on protecting the most vul- 
nerable among us — especially our children — from the harmful effects of pollution. 
When it comes to the Clean Air Act, we take very seriously the responsibility the 
Congress gave us to set air quality standards that “protect public health with an 
adequate margin of safety” — based on the best science available. 

The Clean Air Act requires EPA every 5 years to review national ambient air 
quality standards and, if necessary, revise them to reflect the best available science. 
This standard-setting process includes extensive scientific peer review from experts 
outside of EPA and the Federal Government. After 31/2 years of scientific peer re- 
view and public involvement, based on our reading of the best available science, the 
Administrator has proposed new standards for particulate matter and ozone that we 
believe are required to protect the health of the American people. 

As you know, at this point we have only proposed revisions to the standards for 
these two pollutants. We take very seriously our obligation to carefully consider all 
public comments on these proposals before making a final decision. We have heard 
from small businesses, industry, State and local governments, Federal agencies, and 
other citizens like the elderly, children, doctors and people with asthma. While we 
have proposed specific levels for each pollutant, we have also asked for comment on 
a wide range of alternative options. We do not intend to make a final decision until 
we have carefully considered comments on all of those alternative options. 

Throughout the history of the Clean Air Act, national ambient air quality stand- 
ards have been established based on an assessment of the science concerning the 
effects of air pollution on public health and welfare. Costs of meeting the standards 
and related factors have never been considered in setting the national ambient air 
quality standards themselves. This has been the case through six Presidential ad- 
ministrations and 14 Congresses, and has been reviewed by the courts. We believe 
this approach is appropriate. 

In choosing proposed levels for the ozone and particulate matter standards, EPA’s 
focus has been entirely on health, risk, exposure and damage to the environment. 
Sensitive populations like children, the elderly and asthmatics deserve to be pro- 
tected from the harmful effects of air pollution. And the American public deserves 
to know whether the air in its cities and counties is safe or not; that question should 
never be confused with the separate issues of how long it may take or how much 
it may cost to reduce pollution to safe levels. Indeed, to allow costs and related fac- 
tors to influence the determination of what levels protect public health would be to 
mislead the American public in a very fundamental way. 

However, once we revise any air quality standard, it is both appropriate and, in- 
deed, critical that we work with States, local governments, industry, Federal agen- 
cies, and others to develop the most cost-effective, common-sense strategies and pro- 
grams possible to meet those new health standards. Under the Clean Air Act, States 
have primary responsibility for devising and enforcing implementation plans to meet 
the national air quality standards. We are determined to work with States and oth- 
ers to ensure a smooth transition from efforts to implement the current standards 
with efforts to implement any new standards. And we have been actively working 
to do just that. 

By 1995 it became apparent from the emerging body of science that we may have 
to propose revisions to one or both of the ozone or particulate matter national ambi- 
ent air quality standards, as well as fulfill our obligations on developing a regional 
haze program. At that time we determined that the best way to meet the goal of 
developing common-sense implementation strategies was to bring in experts from 
around the Nation to provide us their advice and insights. As a result, we used the 
Federal Advisory Committee Act to establish a Subcommittee for Ozone, Particulate 
Matter and Regional Haze Implementation Programs. John Seitz, Director of my Of- 
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fice of Air Quality Planning and Standards, co-chairs that Subcommittee, along with 
Alan Krupnick from Resources for the Future, Inc. The Subcommittee is composed 
of about 75 representatives from State and local government, industry, small busi- 
ness, environmental groups, other Federal agencies and other groups. It also in- 
cludes five working groups comprised of another 100 or so members of these same 
kinds of organizations. 

The Subcommittee and the various workgroups have been meeting regularly for 
over 18 months to hammer out strategies for EPA and the States to consider in im- 
plementing any revised standards. Members from industry, State governments and 
others are putting forward position papers advocating innovative ways to meet air 
quality standards. It is our belief that results from this Subcommittee process are 
leading to innovative approaches for implementing any new standards. The Sub- 
committee will continue to meet over the next year to help develop cost-effective, 
common-sense implementation programs. 

The questions being addressed by the Subcommittee include: 

• What will be the new deadlines for meeting any new standards? [If EPA 
tightens a standard, it has the authority to establish deadlines of up to 10 years — 
with the possibility of two additional 1-year extensions — beyond the date an area 
is designated “nonattainment.”] 

• What will be the size of the area considered “nonattainment”? [If it revises an 
air quality standard, EPA has the ability to establish the size of the affected non- 
attainment areas and focus control efforts on those areas that are causing the pollu- 
tion problems, not just the downwind areas that are monitoring unhealthy air.] 

• How do we address the problem of the pollutants that form ozone and/or fine 
particles being transported hundreds of miles and contributing to nonattainment 
problems in downwind areas? 

• What kinds of control strategies are appropriate for various nonattainment 
areas? Can we use the experience of the past several years to help States target 
those control strategies that are the most cost-effective? 

• How can we promote innovative, market-based air pollution control strategies? 

The implementation of revised standards is likely to focus on sources like cars, 

trucks, buses, power plants and cleaner fuels. In some areas, as with the current 
standards, our analysis shows that reaching the standards will present substantial 
challenges. All of the air pollution control programs we are pursuing to meet the 
current ozone and particulate matter standards, as well as certain programs to im- 
plement other sections of the Clean Air Act, will help meet any revised standards. 
For example, the sulfur dioxide reductions achieved by the acid rain program will 
greatly reduce levels of fine particles, particularly in the eastern United States. 
Cleaner technology in power plants would greatly reduce the nitrogen oxides that 
help form ozone across the eastern United States. 

In announcing the proposed ozone and particulate matter standards last Novem- 
ber, we initiated steps to obtain even broader views from stakeholders on implemen- 
tation strategies. We expanded the membership of the Federal Advisory Subcommit- 
tee to include more representation from small business and local governments. Also, 
in conjunction with the Small Business Administration and the Office of Manage- 
ment and Budget, we are holding meetings with representatives of small businesses 
and local governments to obtain their input and views on how best to implement 
our proposed standards. 

We intend to announce our proposals on implementation of the proposed new 
standards in phases that correspond to the Subcommittee’s schedule for deliberating 
on various aspects of the program. The Administrator has stated her intention to 
propose the first phase of the implementation program at the same time that we 
announce our final decision on revisions to the ozone and particulate matter stand- 
ards. 

Mr. Chairman, this concludes my written statement. I will be happy to answer 
any questions that you might have. 


Prepared Statement of Benjamin Y. Cooper, Senior Vice president, Printing 

Industries of America 

Mr. Chairman and members of the Subcommittee on Clean Air, Wetlands, Private 
Property and Nuclear Safety, I want to thank you for the opportunity to testify on 
the proposed revision of the National Ambient Air Quality Standards for ozone and 
particulate matter. My name is Benjamin Y. Cooper. I am senior vice president for 
the Printing Industries of America. I appear before you today in behalf of PIA and 
the Small Business Legislative Council. The Printing Industries of America is the 
nation’s largest graphic arts association with more than 14,000 members. The Small 
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Business Legislative Council is a permanent coalition of nearly 100 trade associa- 
tions. This year, I have the privilege to serve as chairman of SBLC. 

The Printing Industries of America and I as the industry’s representative have 
extensive experience working with the Environmental Protection Agency and State 
government on environmental matters. I have served as a member of EPA’s Clean 
Air Act Advisory Committee since it was formed following the passage of the 1990 
Amendments to the Act. I subsequently was appointed to the subcommittee charged 
with advising EPA on the implementation of the new standards. I have also been 
appointed to the Small Entity Caucus and the Small Entity Review Team at EPA 
to provide information on the impact of the implementation of the standards on 
small business. Further, the industry is one of EPA’s Common Sense Initiative sec- 
tors and a partner in the Design for the Environment project. Finally, we have been 
involved for nearly 4 years with the Council of Great Lakes Governors and the Envi- 
ronmental Defense Fund in the Great Printers Project, a major pollution prevention 
project for our industry. The EPA has been a strong supporter of this project. 

In addition to these specific projects, PIA along with the National Federation of 
Independent Business and the American Furniture Manufacturers’ Association lob- 
bied successfully for the passage of the Small Business Technical Assistance Amend- 
ment to the 1990 Clean Air Act Amendments. This program known as the “507” pro- 
gram after the section of the Act has been enormously successful despite underfund- 
ing and has become a model for small business programs in other environmental 
legislation. 

My purpose in outlining these activities is to establish the fact that we are an 
industry which is working to support positive environmental actions. We are not 
alone. Many small business groups are working on similar projects. As you know, 
small business is uniquely tied to its community A good, sustainable environmental 
policy is critical to the future of these businesses. 

I want to address several issues connected to the NAAQS proposal, but I want 
to say at the outset that EPA and the Administrator have done a great deal to open 
communication with small business and to explore opportunities for alternative 
paths to compliance. While EPA’s work with small business continues to have room 
for improvement, it is our opinion that EPA does more than any Federal agency in 
seeking the cooperation of small business. We meet regularly with senior officials 
at EPA on a variety of topics including regular meetings with Deputy Administrator 
Fred Hansen. Further, the EPA Small Business Ombudsman continues to provide 
a level of service to which all agencies should aspire. Now I wish to highlight our 
concerns with the proposed standards and their implementation plans: 

THE STANDARD IS NOT NECESSARY 

We understand the Clean Air Act’s requirements for a review of the scientific and 
health data and the need to make changes in the NAAQS when the data suggests 
a need to do so. What we do not understand is how a change can be suggested when 
the air is steadily improving and when the 1990 amendments to the Clean Air Act 
have not yet been fully implemented. In fact, significant portions of the Act have 
not been implemented. It would have been a genuine surprise if the health and 
science advisors to EPA had come back with a conclusion that there is no relation- 
ship between air pollutants and health. It is also an obvious conclusion to suggest 
that the cleaner the air the less adverse affect on health. It is quite a leap in logic 
to say that because of these conclusions, the entire nation has to undergo an ex- 
tremely expensive regulatory adventure which may or may not achieve the desired 
results. 

There is an assumption that the Federal Government must set a standard for the 
nation — including its States and localities and its businesses or progress will stop. 
In fact, State, localities, small printing company owners and other small businesses 
believe we have as much as, if not a greater, stake in a clean environment than 
the Administrator. Printers work with State officials on a regular basis to develop 
programs to improve compliance where it is required or voluntary reductions of 
emissions where compliance is not required. The printing industry has cooperative 
projects in Illinois, Michigan, Minnesota, Wisconsin, Massachusetts, Florida, Ohio 
and Texas. Other States are examining similar opportunities. In virtually all of 
these instances, the vast majority of the companies participating in the programs 
are too small to be considered major sources under the current Clean Arr Act or 
under State programs. Instead, these companies are seeking ways to reduce emis- 
sions of all types as good management practice. These are all actions which have 
been generated at the State level in full cooperation with the businesses in the 
States. In fact, with the exception of very large companies in our industry, regula- 
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tion of printing companies is done at the State level. Our members would argue that 
the States are doing their job aggressively. 

epa’s data base is flawed 

EPA has based much of its activities to date and predicates future activities on 
an assessment of the emissions from various industries. For example, EPA esti- 
mates the volatile organic compounds released by the printing industry is approxi- 
mately 101,000 tons, making printing the fifth largest source of VOC’s among sta- 
tionery sources. This data may be correct but neither we nor they could verify it. 
Their information is taken from models based on permits supplemented with other 
types of industry information; however, permits are not accurate. It is instructive 
to understand the real world of permits to understand this point. 

Permits are not issued based on what a company does but on what a company 
is capable of doing or what it might do under certain circumstances. Further, if the 
company hopes to get more business, it has to buy a bigger permit than it may cur- 
rently need to accommodate the growth. 

One of the most contentious issues emerging from the Clean Air Act Amendments 
of 1990 was that emissions are based not on actual emissions but the potential to 
emit. To date, PTE as it is known has been calculated in most parts of the country 
as operating 24 hours per day throughout the year at full capacity. Clearly no one 
does this. Printing company owners probably dream of being able to use their equip- 
ment to full capacity. PTE can be modified if a company can prove through emission 
monitoring that their actual emissions are lower. Unfortunately, small business has 
difficulty coming up with such proof since monitoring emissions is very costly. 

The EPA is currently in the process of revising its rules on PTE and we believe 
the revisions will be satisfactory. However, the current figures issued by EPA are 
based on existing calculations. It is entirely possible that if EPA had the resources 
to study the emissions from the printing industry, they would find that we do not 
have the amount of emissions they project. In addition, in the printing industry, 
three types of sources are subject to Federal controls-gravure, flexographic and large 
heatset web printing companies. The rest of the industry has an altogether different 
emission profile from these companies; therefore, conclusions drawn from one of the 
three printing processes with Federal standards do not apply to the rest of the in- 
dustry. It is our understanding that other small business industries have similar 
problems. 


EPA DOES NOT HAVE ADEQUATE GUIDANCE FOR THE STATES 

One of the long-standing issues between the printing industry and EPA has been 
the development and publication of control techniques guidelines (CTG). Twice in 
the past 17 years, EPA has begun a CTG project for the industry and twice has 
abandoned the project. In the first case, EPA completed a significant portion of the 
CTG, but stopped the project when industry objections to their conclusions reached 
a critical stage. Nevertheless, the draft-with its flaws-was released to the States. 

That draft CTG in the early 1980’s created significant problems for us since 
States were regulating based on faulty conclusions. In the 1990 Amendments, EPA 
was required to complete work on 12 CTG’s. We were to have been one of these 
CTGs. However, despite completing most of the work, the document was never com- 
pleted. EPA made available an Alternative Control Techniques document. Unfortu- 
nately, failure to complete the CTG left the industry without the kind of uniform 
guidance which would have resolved many difficulties at the State and local level. 
Issuance of a CTG by EPA means that the guidance described is used by the States 
whereas an ATC merely provides examples of processes. 

We are attempting to get this project back on track at EPA since consistent guid- 
ance would reduce regulatory costs for us and enforcement costs for the States and 
EPA. We have had recent meetings with EPA officials and we believe this matter 
may be finally be resolved. 

One of the major problems faced by EPA is having to make technical decision re- 
garding U.S. industry. These industries are complex and must be thoroughly under- 
stood in order to issue good regulations. This is a time consuming and costly process 
but absent the process, industries such as printing are faced with regulations that 
do not make sense and do not improve air quality. EPA’s problems are magnified 
when the industry is predominantly small businesses such as printing. It is clear 
that the agency should devote more of its resources to this level of activity well in 
advance of enforcement activities. 
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SMALL BUSINESS WILL BE HARDEST HIT BY THE NEW STANDARDS 

We have heard that EPA plans to target certain industrial segments under the 
new NAAQS. Further, we have been lead to believe that if the emissions can be 
achieved from these sources, it will not be necessary to go after small sources. Un- 
fortunately, life in the environmental regulation community does not work that way. 

EPA rarely regulates small business directly. Small business is subject to regula- 
tions by States and regions under State implementation plans or SIPS. These SIPS 
lay out the plan for reducing emissions through an area. Establishment of a SIP 
is often a political fight. Small business falls into the category known as area 
sources. Typically, a State must reduce a target amount from such area sources. 
This is often done by a percentage basis-telling all companies of a certain size to 
reduce by a specific percentages on an industry basis-lowering the level at which 
companies in an industry must be permitted. At that point, the agency often issues 
control requirements known as Reasonably Available Control Technology. If the 
technology requirement is inappropriate, the industry in faced with a fight to 
change the proposal. This is done on an area by area basis. Emission reductions on 
area sources is a regulatory version of carpet bombing. 

While the problems on large businesses are no less onerous, they are generally 
armed with specialists to meet with the agency. Large sources may even have an 
opportunity to negotiate timetables or control strategies. Small business rarely has 
such help. 

It is also rare that small companies have the resources to implement the kind of 
controls required by the agency. Sometimes the control are add-on devices which in 
our industry can cost millions of dollars. Other times the requirements are “process 
controls” where the printer has to change the chemistry of the printing process. 
Some of these changes are practical; some are not. Government officials have pro- 
posed total enclosure of printing presses as a control option leaving the obvious dif- 
ficulty of getting the press operator safely to the press. We have had process con- 
trols recommended which compromise the printing process itself. Often these con- 
trols are suggested in advance of thorough review. Often industry protests are ig- 
nored until substantial resources have been invested to produce counter arguments. 

From a purely political standpoint, it is often easier for a State agency to apply 
a general 10 percent emission reduction requirements on a large group of area 
sources than to apply a costly engineering control on one or a relative handful of 
very large sources. Often the small sources do not know what has hit them until 
the process is over. 

The development of the NAAQS standards is typical of what happens to small 
business. Many in the small business segment were caught by surprise at EPA’s 
plans. While the printing industry has been represented at many of the meetings, 
there was very little small business representation until recently. It was only after 
the proposals had been issued and a good portion of the work of the implementation 
subcommittee had been finished that small business was invited to begin meeting 
with EPA. Fortunately, it may not be too late for small business to influence the 
process and EPA officials seem to be genuinely interested in our views. 

EPA SHOULD PROVIDE A REGULATORY IMPACT ANALYSIS 

We have been in an ongoing discussion with EPA about whether or not various 
laws apply to this proposed new standard and its implementation. Candidly, for 
most of us in small business, we cannot understand why an agency would not want 
to thoroughly gauge the impact of a regulation on small business. We have never 
understood why any arm of government would have to be forced by law to assess 
the harm that may result from an agency action. In the case of the current proposal, 
any delay or cost impact of the analysis would be more than offset by the positive 
results of such analysis. 

We recommend that EPA take this concept one step further by aggressively seek- 
ing ways to limit the adverse affect of the proposals on small business. Since the 
Act does not require EPA to include small sources in the Federal program, it could 
use the implementation strategy to develop clear alternative programs for small 
business. 


THE IMPLEMENTATION PROPOSAL MAY BE TOO CONFUSING 

EPA is reviewing various recommendations from the implementation subcommit- 
tee of the Clean Air Act Advisory Committee which would change areas to which 
the new standards would be applied. These new areas known as areas of influence 
and areas of violation would replace the current designations for non-attainment. 
We would urge careful consideration of the impact of these new areas on small busi- 
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ness. While the current regime may not provide the ideal framework for dealing 
with every air emission problem, the business community-including the small busi- 
ness community-understands attainment and non-attainment. Whenever possible, 
we should avoid the implementation of new terms of bureaucratic management such 
as AOV’s, AOI’s, RAMP’S and RIP’S. These new terms would be in addition to SIPS. 

WE THOUGHT THE AGE OF COMMAND AND CONTROL REGULATION WAS OVER 

We keep hearing that the age of command and control regulation is over and yet 
we keep getting new commands. As I outlined above, the printing industry has in- 
volved itself in as many projects as EPA has offered. We want to participate, learn 
and improve; however, if this new standard goes into effect, I could not encourage 
our industry to engage in similar projects in the future. What is the point of work- 
ing toward consensus on environmental issues when the final step in the process 
is to raise the bar? An argument could be made that an industry which waits for 
regulations rather than seek change may spend fewer resources in the long run. It 
would be ironic if the proposal by Administrator Browner had the effect of killing 
the projects which have marked her service at EPA. 

WHAT DO WE RECOMMEND 

1. We know that EPA must review the NAAQS periodically. If the Administrator 
is convinced that this standard is necessary, it should only be implemented when 
it is clear that the current standard is no longer achieving the desired results. One 
way of approaching the new proposal is to make it conditional subject to review 
after the full implementation of the current Act. 

2. At a minimum, a final decision on the proposed standard should be delayed 
until a full inventory of current emissions from industry has been developed and 
subjected to thorough review. Further, the standard seems to need additional sci- 
entific and medical review. Additional time would assure that such review can 
occur. 

3. EPA should be specifically required to conduct a thorough regulatory impact 
analysis. This standard has the potential to permanently drive manufacturing away 
from significant portions of the U.S. and make it virtually impossible for any inner 
city to attract manufacturing jobs. We do not believe this should be a burden to the 
agency but an opportunity. 

4. EPA should be required to fully implement the 1990 Clean Air Act amendments 
before embarking on a new regulatory plan. An example of this includes the 507 
programs referenced above. While the full implementation of these programs is re- 
quired under the Act as a condition of SIP approval, most States do not have ade- 
quate programs. Many States are cutting back on such programs due to the pres- 
sure from EPA for enforcement. Despite what we hear about the end of command 
and control, it is command and control that gets the funds while help and informa- 
tion get short-changed. 

5. Finally, EPA has an unprecedented opportunity to practice what it preaches. 
As we have said, there is nothing in the Act that requires EPA to regulate small 
business. In fact, as we have stated, most of the regulations on small business come 
at the State level under pressure from EPA. EPA has the power to provide incen- 
tives to the States to deal with small sources through technical and educational as- 
sistance. Under such a plan, States could be given credits toward their SIPS equal 
to the emissions contribution from area sources for properly implemented technical 
assistance programs. The reality is that neither EPA nor the States have the re- 
sources to follow through on command and control activities. The agency may be 
amazed to find that if you provide guidance and help, small companies may just do 
the right thing. 


Prepared Statement of Pat Leyden, Deputy Executive Officer, South Coast 
Air Quality Management District 

Good morning Mr. Chairman and members of the Committee. It is a pleasure to 
be here. My name is Pat Leyden and I am a Deputy Executive Officer at the South 
Coast Air Quality Management District in Southern California. 

As the Senate considers the proposed new air pollution health standards, a num- 
ber of important implementation issues warrant discussion. We need to understand: 

• what types of sources are likely to be subject to additional clean-up require- 
ments: 

• how much time will be allowed to achieve the standards; and 
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• how can we accomplish our objectives with equity and at the lowest possible 
cost. 

I have had the honor of working for the District on air pollution abatement for 
the last 8 years. I am responsible for rules, permits, and enforcement for all of the 
stationary sources in our air basin. Much progress has been made; but, we still have 
the worst air quality in the Nation. Thus, my job involves a continuous effort to find 
the least painful path to clean air. 

Without apology — I can tell you that I have written and implemented some of the 
toughest command-and-control air pollution regulations in the world. But, I am also 
here to tell you that I think there is a better way. 

I’d like to take just a few moments and tell you about our success with the use 
of market-based strategies, such as emissions trading programs. In particular, I’ll 
focus on our mass cap program, called RECLAIM. Then, I’ll close with a few com- 
ments on the potential use of trading programs to achieve the proposed new health 
standards. 


I. RECLAIM 

RECLAIM is the nation’s largest multi-industry emissions trading program. RE- 
CLAIM stands for Regional Clean Air Incentives Market. Over 330 of our largest 
pollution sources have a mass emissions facility cap that declines annually. The pro- 
gram covers facilities that emit four tons or more a year of either Nitrogen Oxide 
(NOx) or Sulfur Oxide (SOx). The types of industries included are: refineries, power 
plants, cement kilns, aerospace, food manufacturing, textiles, metal melting, hotels, 
and even amusement parks. Facilities under RECLAIM have the flexibility to 
choose the least expensive way to reduce emissions. If they reduce more than re- 
quired, they can sell credits to other facilities. The program is mandatory and all 
reductions will be accomplished by the year 2003. RECLAIM replaced 32 command- 
and-control rules. In both the NOx and SOx markets, these facilities will cut their 
emissions by almost two-thirds. (Note, the specific emissions reductions are: 73 per- 
cent for the NOx market and 63 percent for the SOx market.) 

This type of commitment to reducing pollution did not come from a vacuum or 
simple good will. Dirty air, political resolve and the cost of command-and-control 
rules created the momentum. For 2 years, over a thousand individuals, companies, 
and organizations worked with the District, the State, and EPA to forge the regula- 
tions. It goes without saying that there were major battles along the way, over every 
detail from starting allocations to emissions monitoring. In the end, EPA, the Gov- 
ernor of California, and over 80 percent of the companies affected urged the adop- 
tion of the regulation. 

RECLAIM went into effect in January, 1994. After 3 years of implementation, the 
success of the program has exceeded our initial expectations. In brief, here is the 
report card. 

• Actual emissions are a third lower than allocations. (Note: Use of historic emis- 
sions allowed companies an allocation slightly higher than actual emissions for the 
first 3 years. Some groups were concerned that this would result in an increase in 
pollution. This has not been the case.) 

• Facility compliance is better than seen in many command and control rules. Ac- 
tual Emissions are reported daily from computerized Continuous Emission Monitors 
for 85 percent of the market, smaller sources use non-resettable fuel meters. Public 
knowledge of total emissions is vastly superior to command-and-control. Compliance 
at the end of the first year was 87 percent, and rose to 92 percent at the end of 
the second year. Even higher compliance is anticipated at the end of the third year. 

• Trading of excess emissions to support increases in production and plant mod- 
ernization has exceeded expectations. To date, more than $33 million have been 
traded. The cost per ton of each pollutant is well below national averages for the 
cost of emissions control. (Note: The price of NO x , for the year 2000 and beyond 
ranges from $1,500 to $1, 700/ton; for the same period the price of SOx is $2,000/ 
ton.) 

• Job loss attributed to RECLAIM has been dramatically lower than what was 
forecast for the command-and-control rules that it replaced. (Note: The job loss for 
the command-and-control rules was estimated at 2,013 jobs forgone annually. The 
RECLAIM job loss was less than 4 percent of the forecast in the first year, and less 
than 2 percent in the second year.) 

• Under RECLAIM, the cost of achieving emission reductions has been cut almost 
in half. The final story on actual costs won’t be available until all emissions are re- 
duced in the year 2003. However, based on the first 3 years of reductions, it appears 
that the initial estimate of an annual cost savings of 42 percent under-estimated 
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reality. (Note: the command-and-control cost was estimated at $139 mlyr, compared 
to the RECLAIM estimated cost of $80 mlyr.) 

RECLAIM works. It not only works for the companies now in the program, it sug- 
gests that the power of emissions trading in the marketplace should be used to 
lower the costs of compliance for other companies as well. To this end, the District 
has adopted numerous rules for voluntary excess credits to be produced from mobile 
and area sources. These credits can currently be used by RECLAIM sources. The 
District hopes to be able to broaden their use to other sources. 

RECLAIM is a success story about reducing emissions from burning fuel. As the 
Senate assesses the new air pollution health standards, this consideration of what 
works is especially germane. 

II. THE NEW STANDARDS AND ADDITIONAL EMISSION REDUCTIONS 

In many parts of the country, the new standard may require sources to meet 
emission limits similar to those in place in California. Control strategies will vary 
region by region, depending on the composition of each area’s emissions inventory, 
and the severity of the non-attainment problem. 

The District’s initial analysis of the proposed new standards leads to the conclu- 
sion that the driving force for additional emission reductions will come from the 2.5 
particulate standard. After 2 years of inventory analysis, at a cost of $1.3 million, 
the South Coast Air Basin has some of the best data in the Nation on what sources 
contribute to the small particulate problem. Meeting the new standard will require 
additional emission reductions from fuel combustion sources. In our region, we esti- 
mate that an additional 35 percent reduction may be required. 

Our largest contributors are doing what is needed under RECLAIM. Additional 
reductions will need to be considered from other sources. High on the list of prior- 
ities will be diesel sources, including those regulated at the Federal level. A few ex- 
amples are: ships, trains, planes, interstate trucks, and off-road construction and ag- 
ricultural equipment. 

In addition, many small sources have protected status under the Clean Air Act, 
even though their emissions can be lowered by today’s technology. Some examples 
include: refrigerators, stoves, and small internal combustion engines. Although indi- 
vidually small, these sources add up. It has been estimated that the emissions from 
small internal combustion engines is today greater than the largest power plant in 
our air basin. 

Our RECLAIM experience illustrates that compliance costs can be lowered when 
there are differential costs of control between sources in a market. The classic ad- 
vice of economists is true. The market does incentivize the development and use of 
low-cost reductions. The procedures to verify emissions from fuel burning are now 
well-established for most types of sources. This allows emission credits to be a blue 
chip investment in the marketplace. 

III. CONCLUSIONS 

Members of the Committee, I’ll close with a few summary observations. 

First, the South Coast Air Quality Management District supports the new stand- 
ards. Our No. 1 request is for adequate time to achieve the new target. We cannot 
be held to our current deadline of the year 2010. Additional time will be needed. 

Second, trading programs are important tools to be used in implementing the pro- 
posed new standards. Trading programs are not a magic, painless potion. There are 
significant costs to cleaning our air. There will be hard tradeoffs as we push for 
cleaner fuels, equipment, and products. Trading programs do not decrease govern- 
ment’s work in developing plans or rules, permitting sources, or assuring compli- 
ance. But, they do give businesses much greater flexibility and offer the promise of 
significantly lowering the price tag. 

For RECLAIM to have been adopted, a strong political will to clean up the air 
was required. For RECLAIM to be a success, a strong partnership was needed with 
business and the environmental community. The same will be true as the Senate 
considers the new standards. 

Mr. Chairman and members of the Committee, thank you for the opportunity to 
speak. 


Responses by Pat Leyden to Questions from Senator Lieberman 

Question 1. How has air quality in the SCAQMD improved since 1970? Why do 
you think SCAQMD was able to make good progress in cleaning up the air? 
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Response. Past air quality programs have resulted in dramatic improvements in 
Basin air quality. In spite of the growth in population and vehicle miles traveled, 
ozone levels have been reduced in half over the past 30 years, sulfur dioxide and 
lead standards have been met, and other pollutant concentrations have significantly 
declined. And, for the first time in 1992, the Federal annual nitrogen dioxide stand- 
ard was not exceeded in the Basin. However, the Basin still experiences exceedances 
of health-based standards for ozone, carbon monoxide, and particulate matter under 
ten microns (PMio). 

These dramatic improvements in Basin air quality are the direct result of a long- 
term comprehensive strategy to reduce emissions from stationary, mobile and area 
sources. This strategy included highly innovative and often the Nation’s most strin- 
gent pollution control programs, such as conventional stationary source control pro- 
grams, as well as new market-based programs such as RECLAIM (REgional CLean 
Air Incentives Market), mobile source tailpipe standards and reformulated gasoline, 
and consumer product regulations. 

Figures 1-1 through 1-4 demonstrate graphically the improvements in air quality 
over the last two decades. Figure 1-1 demonstrates the significant decrease in the 
number of days exceeding State and Federal ozone standards, health advisory and 
episode levels for the years 1976-1996, while Figure 1-2 demonstrates the signifi- 
cant reduction of the maximum ozone concentrations recorded in the Basin for the 
years 1955-1996. Figures 1-3 and 1-4 show the downward trend of the number of 
days exceeding the Federal standards, and State standards, respectively, for the 
years 1976-1996. 
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FIGURE 1-1 - OZONE 


Annual Basin Maximum Ozone 
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Figure 1-2 MAXIMUM 
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PERCENT DAYS EXCEEDING FEDERAL STANDARD 



Figure 1-3 - FEDERAL STANDARDS 



Figure 1-4 - STATE STANDARDS 
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Question 2. From your experience, has industry developed new technologies that 
were not available at the time of enactment of air quality standards? What do you 
think the impact might have been if SCAQMD had waited before all technologies 
were available to set the standard? 

Response. This question can be answered by breaking it down into four other easy 
questions. First, is today’s technology significantly cleaner than it was 27 years ago 
when the current Federal air standards were first adopted? Yes. Every major emis- 
sions category is both cleaner and more efficient. This is true for mobile sources 
(cars, trucks, and buses), volatile organic products (solvents, and coatings), and en- 
ergy sources (boilers, turbines, and engines). The attached charts show advance- 
ments in these areas over the last 10 years or so. 

Second, did the health standards create demand for cleaner products? Yes. Over 
and over again the story has repeated itself. The incentive to reduce emissions by 
reformulating products and designing cleaner fuels and engines has consistently 
been driven by the public demand for clean air. Each step along this road was taken 
with intense debate over cost, technology and timing. 

Third, would today’s clean air progress have been achieved if the health standards 
had been based on current technology? Hardly. In fact, mix 1970’s technology with 
1997’s population, and the South Coast Air Basin would have air pollution like Mex- 
ico or Eastern Europe. The attached chart illustrates the dramatic reduction in 
emissions seen in a number of basic emission sources. 

Fourth and final question; are significant technology advances needed for most of 
the Nation to meet the proposed new standards? No. Although there are real costs 
associated with cleaner fuels and new equipment, most regions should be able to 
achieve the standards with the steady step-by-step application and advancement of 
known technology. 
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TECHNOLOGY ADVANCEMENT 
Defined By Average Emission Limits 


SOURCES 



Passenger Cars 



- VOC (grams/mile) 

0.41 

0.07 

- NOx (grams/mile) 

0.70 

0.20 

£) | 



Trucks 



- NOx (grams/bhp-hr) 

6.00 

4.00 

- PM (grams/bhp-hr) 

0.60 

0.10 

Buses 



- NOx (grams/bhp-hr) 

6.00 

4.00 

- PM (grams/bhp-hr) 

0.60 

0.05 




Architecture 

VOC-g/1 

VOC - g/1 

- Non-Flat Coatings 

380 

100 

- General Primers, Sealers, and 

350 

100 

Undercoaters 




(0 
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TECHNOLOGY ADVANCEMENT 
Defined By Average Emission Limits 


SOURCES 

1987-1990 

1997-2000 

Solvents 

- Maint. Cleaning 

- Polyester Resin 

BHM 

■ 

VOC - g/l 

900 

200 

VOC - g/l 

50 

50 

Aerospace 

- Maskant - Chemical Processing 

- Adhesive Bonding Primer 

VOC - g/l 

1200 

850 

VOC - g/l 

750 

250 

Metal Coatings 

- Vacuum Metalizing 

- Etching Filler 

8 

VOC - g/l 

800 

720 

VOC - g/l 

420 

420 

Solvent Degreasers^^^ 

VOC - g/l 

900 

VOC - g/l 
Aqueous Solvents 
50* 


* Proposed To Be Adopted 


(ii) 
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TECHNOLOGY ADVANCEMENT 
Defined By Average Emission Limits 


r 

SOURCES 

1987-1990 

1997-2000 

Power Plants 

- SCE 

- LADWP 

NOx - Lb/Mw-hr 

1.1 

1.6 

NOx - Lb/Mw-hr 

0.15 

0.15 

■ 

Internal Combustion E 

- 50-500 HP 

- > 500 HP 

j>i:- 

ngine 

NOx - ppm 

no 

limits 

NOx - ppm 

45 

36 

Turbines 

- 0.3 <2.9 MW 

- Over 2.9 MW 

NOx - ppm 

no 

limits 

NOx - ppm 

25 

9- 15 

1 

Glass Melting 

- Glass Melting Furnace 

r 

NOx - Lb/ton Glass 

5.5 

NOx - Lb/ton Glass 

1.2 


(iii) 
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Question 3. What type of integrated strategies for PM and ozone has the AQMD 
developed? 

Response. Historically, the AQMD has proposed a comprehensive control plan to 
address all criteria pollutants. Since the 1989 Air Quality Management Plan 
(AQMP) and throughout its successive revisions (including the recently adopted 
1997 AQMP), the AQMD has proposed an integrated strategy to achieve the air 
quality standards for both PMio and ozone (as well as the other criteria pollutants). 
In designing a comprehensive plan to meet the ozone and PM standards, all feasible 
and cost-effective control measures are identified, with a focus on measures that re- 
duce precursors of both ozone and PMhj. For example, in determining the level of 
VOC vs. NOx controls for ozone attainment demonstration, the contribution of NOx 
emissions to the formation of PMio and PM 2.5 in the air basin plays a significant 
role in determining the optimal level of NOx controls. This integrated approach 
leads to the most cost-effective path to clean air for all air quality standards. Con- 
trol of other PM and its precursors, such as oxides of sulfur, elemental carbon, am- 
monia, and fugitive dust, are included in the overall control strategy for all criteria 
pollutants in this region. Tables 7-3 and 7-6 from the 1997 AQMP (see attached) 
detail the integrated control strategy by measure and targeted pollutant) s). 
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TABLE 7-3 


1997 AQMP Control Measures, Implementing Agency, 
Adoption Date and Implementation Period 


Control 

Measure 

Number 

Control Measure 

Name 

Implementing 

Agency 

Adoption 

Date 

Implementation 

Period 

SHORT- AND INTERMEDIATE-TERM MEASURES 

Surface Coating and Solvent Use 




CTS-02E 

Emission Reductions from Adhesives 
(Rule 1 168) (VOC) 

SCAQMD/ 

ARB 

2000 

2007-2010 

CTS-02H 

Emission Reductions from Metal 

Parts and Products 
(Rule 1107) (VOC) 

SCAQMD 

1997 

1998-2000 

CTS-02M 

Emission Reductions from Plastic, 
Rubber, Glass Coatings (Rule 1 145) 
(VOC) 

SCAQMD 

1997 

1998-2000 

CTS-02N 

Emission Reductions from Solvent 
Degreasers (Rule 1 122) (VOC) 

SCAQMD/ 

ARB 

1997 

2000-2005 

CTS-02O 

Emission Reductions from Solvent 

Usage (Rule 442) (VOC) 

SCAQMD 

2000 

2000-2005 

CTS-03 

Consumer Product Education 

Labeling Program (VOC) 

SCAQMD 

1998 

2000-2005 

CTS-04 

Public Awareness/Education 

Programs - Area Sources (VOC) 

SCAQMD 

1998 

2000-2005 

CTS-07 

Further Emission Reductions from 
Architectural Coatings (Rule 1113) 
(VOC) 

SCAQMD 

1996 

1998 

CP-02 

Emission Reductions from Consumer 
Products (VOC) 

ARB 

1997 

2005-2008 

DPR-01 

Emission Reductions from Pesticide 
Applications (VOC) 

DPR 

1997 

2005 
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TABLE 7-3 
(continued) 


Control 

Measure 

Number 

Control Measure 

Name 

Implementing 

Agency 

Adoption 

Date 

Implementation 

Period 

Petroleum Operations and Fugitive Emissions 




FUG-03 

Further Emission Reductions from 
Floating Roof Tanks (Rule 463) 
(VOC) 

SCAQMD 

1999 

2000 

FUG-04 Further Emission Reduction from 

Fugitive Sources (Rule 1 173) (VOC) 

Combustion Sources 

SCAQMD 

1997 

1997 

CMB-02B 

Emission Reduction from Small 
Boilers and Process Heaters (NO x ) 

SCAQMD 

1997 

1999 

CMB-03 

Area Source Credit Programs (All) 

SCAQMD 

1997 

1997-2000 

CMB-04 

Area Source Credits for Energy 
Conservation/ 

Efficiency (NO x ) 

SCAQMD 

1997 

1997-2000 

CMB-06 

Emission Standards for New 
Commercial and Residential Water 
Heaters 

SCAQMD 

1999 

2003-2013 

CMB-07 

Emission Reductions from Petroleum 

Refinery Flares 

(All) 

SCAQMD 

1999 

2000 

CMB-09 

Emission Reductions from Petroleum 
Refinery FCCUs (PM, 0 ) 

SCAQMD 

1997 

1998-1999 

Fugitive Dust 

BCM-01 

Emission Reductions from Paved 
Roads (Rule 403) (PM 10 ) 

SCAQMD, Local 
Government, 
CalTrans 

1997 

1997 

BCM-03 

Further Emission Reductions from 
Unpaved Roads, Unpaved Parking 
Lots and Staging Areas (Rule 403) 
(PM, 0 ) 

SCAQMD, Local 
Government 

1997 

1997-2006 
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TABLE 7-3 
(continued) 


Control 

Measure 

Number 

Control Measure 

Name 

Implementing 

Agency 

Adoption 

Date 

Implementation 

Period 

Fugitive Dust (Cont.) 




BCM-04 

Emission Reductions from 
Agricultural Activities (Rule 403) 
(PMjo) 

SCAQMD, USDA 
Natural Resources 
Conservation 
Service 

1997 

1997-1999 

BCM-06 

Emission Reductions from Fugitive 
Dust Sources to meet Best 

Available Control Measures 
Requirements (Rule 403) (PM )0 ) 

SCAQMD, 

1997 

1997 

Miscellaneous Sources 




MSC-01 

Promotion of Lighter Color Roofing 
and Road Materials and Tree 
Planting Programs (All Pollutants) 

SCAQMD, 

Local 

Government 

1999 

2000 

MSC-02 

In-Use Compliance Program for Air 
Pollution Control Equipment (All 
Pollutants) 

SCAQMD 

1997 

1998 

MSC-03 

Promotion of Catalyst-Surface 
Coating Technology Programs (All 
Pollutants) 

SCAQMD 

1998 

2000-2004 

PRC-01 

Emission Reductions from 
Woodworking Operations (PM S0 ) 

SCAQMD 

1997 

1998 

PRC-03 

Emission Reductions from 

Restaurant Operations 
(VOC, PM,o) 

SCAQMD 

1997 

2000-2004 

WST-01 

Emission Reductions from Livestock 
Waste 

(VOC, PM io. Ammonia) 

SCAQMD 

1998 

2004-2006 

WST-02 

Emission Reductions from 
Composting (VOC, PMio, Ammonia) 

SCAQMD 

1998 

2004-2006 

WST-03 

Waste Burning (Rule 444) (VOC) 

SCAQMD 

1997 

1997-2010 
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TABLE 7-3 
(continued) 


Control 

Measure 

Number 

Control Measure 

Name 

Implementing 

Agency 

Adoption 

Date 

Implementation 

Period 

Miscellaneous Sources (Cont.) 




WST-04 

Disposal of Materials Containing 
Volatile Organic Compounds (VOC) 

SCAQMD 

1997 

1998-2001 

FSS -04 

Emission Charges of $5,000 per Ton 
of VOC for Stationary Sources 

Emitting Over 10 Tons per Year 
(VOC) 

SCAQMD 

TBD 

TBD 

Compliance Flexibility Programs 




FLX-01 

Intercredit Trading Program (All) 

SCAQMD 

1997 

1997-1998 

FLX-02 

Air Quality Investment Program (All) 

SCAQMD 

1997 

1997-1998 

Transportation Control and Indirect Source Measures 




TCM-01 

Transportation Improvements (All) 

SCAG 

1997 

2000-2010 

Advanced Transportation Technology Incentive Measures 



ATT-01 

Telecommunications 

The Partnership, 
SCAQMD, 
SCAG, 

Local Gov’t 

TBD 

TBD 

ATT-02 

Advanced Shuttle Transit 

The Partnership, 
SCAQMD, 
SCAG, 

Local Gov’t 

TBD 

TBD 

ATT-03 

Zero-Emission Vehicles/Infrastructure 

The Partnership, 
SCAQMD, 
SCAG, 

Local Gov’t 

TBD 

1997-2010 

ATT-04 

Alternative Fuel 

Vehicles/Infrastructure 

The Partnership, 
SCAQMD, 
SCAG, 

Local Gov’t 

TBD 

1997-2010 

ATT-05 

Intelligent Vehicle Highway Systems 
(IVHS) 

The Partnership, 
SCAQMD, 
SCAG, 

Local Gov’t 

TBD 

TBD 
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TABLE 7-3 
(continued) 


Control 

Measure 

Number 

Control Measure 

Name 

Implementing 

Agency 

Adoption 

Date 

Implementation 

Period 

Further Study Strategy 




FSS-02 

Market-Based Transportation 

Pricing 

State or Local 
Agencies 

TBD 

TBD 

On-Road Mobile Sources 




Ml 

Accelerated Retirement of Light- 
Duty Vehicles 

ARB/SCAQMD 

1997 

1997-2010 

M4 

Heavy-Duty Diesel Vehicles, Early 
Introduction of Low-NO x Engines 

ARB 

TBD 

1997-2002 

M5 

Heavy-Duty Diesel Vehicles, 
Additional NO x Reductions in 
California 

ARB 

1997 

2002 

M6 

Heavy-Duty Diesel Vehicles; 2.0 
g/bhp-hr NO* Standard - National 

U S EPA 

1997 

2002 

M7 

Accelerated Retirement of Heavy- 
Duty Vehicles 

ARB 

1997 

1997-2010 

MON-09 

In-Use Vehicle Emission Mitigation 

SCAQMD 

1997 

1998-2010 

MON-10 

Emissions Reduction Credit for 

Truck Stop Electrification 

SCAQMD 

1997 

1998-2010 

OfT-Road Mobile Sources 




Mil 

Industrial Equipment; Gas & LPG - 
California 

ARB 

1997 

2000-2004 

M12 

Industrial Equipment - Gas & LPG - 
National 

U S. EPA 

1997 

2000-2004 

M13 

Marine Vessels; National and 
International Standards 

U S. EPA 

1997 

1998-2001 

M14 

Locomotives; Nationwide Standards, 
New and Rebuilt 

U S. EPA 

1997 

2000-2010 

M16 

Pleasure Craft; Nationwide Emission 
Standards 

U S. EPA 

1996 

1998 

MOF-07 

Credits for the Replacement of 
Existing Pleasure Craft Engines with 
New Lower Polluting Engines 

SCAQMD 

1997 

1998-2010 
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TABLE 7-6 

1997 AQMP Long Term Control Measures, Implementing Agency, 
Adoption Date and Implementation Period 


Control 

Measure 

Number 

Control Measure 

Name 

Implementing 

Agency 

Adoption 

Date 

Implementation 

Period 

LONG -TERM MEASURES 

Stationary Sources 




ADV-CP04 

Consumer Products (VOC) 

ARB 

2001-2005 

2002-2010 

ADV-ARCH 

Architectural Coatings (VOC) 

SCAQMD 

2003-2005 

2006-2010 

ADV-CLNG 

Solvent Cleaning and Degreasing 
Operations (VOC) 

SCAQMD 

2003-2005 

2006-2010 

ADV-CTS 

Miscellaneous Industrial Coating and 
Solvent Operations (VOC) 

SCAQMD 

2001-2004 

2005-2010 

ADV-FUG 

Fugitive Emissions (VOC) 

SCAQMD 

2001-2004 

2006-2010 

ADV-MSC 

Miscellaneous Small Sources (VOC) 

SCAQMD 

2002-2004 

2006-2010 

ADV-PRC 

Mobile Sources 

Industrial Process Operations (VOC) 

SCAQMD 

2002-2004 

2006-2010 

M-2 

Improved On-Road Control 

Technology 

ARB 

2000 

2004-2005 

M-9 

Off-Road Diesel Equipment, 

2.5 G/BHP-HR NO x - California 

ARB 

2001 

2005 

M-10 

Off-Road Diesel Equipment, 

2.5 G/BHP-HR NO x - National 

US EPA 

2001 

2005 

M-15 

Aircraft; Nationwide Emission 
Standards 

U.S. EPA 

1999 

2000 

ADV-ON 

New Measure Development to 

Achieve Overall Emission Reductions 
- On-Road 

ARB 

Post-2000 

2010 

ADV-OFF 

New Measure Development to 

Achieve Overall Emission Reductions 
- Off-Road 

ARB 

Post-2000 

2010 



225 


Question 4. Does SCAQMD anticipate having to ban backyard barbecues as part 
of implementing the new standards? 

Response. There has never been any plan to ban backyard barbecues. There was, 
however, a rule adopted 7 years ago that required manufacturers of charcoal lighter 
fluid to reduce volatile compound emissions by 70 percent. The myth about this rule 
is almost humorous. All manufacturers had their products reformulated and on the 
shelves for sale within just a few months. There was never a pause in the joy of 
backyard barbecuing, or any discernible difference in price or performance. This rule 
was one of the easiest steps taken to eliminate four tons of pollution from the air 
on a daily basis. 


Prepared Statement of Beverly Hartsock, Deputy Director for Policy and 
Regulatory Development, Texas Natural Resource Conservation Commission 

Good morning, Chairman Inhofe and members of the Subcommittee on Clean Air, 
Wetlands, Private Property, and Nuclear Safety of the Committee on Environment 
and Public Works. My name is Beverly Hartsock. I serve as the head of the Office 
of Policy and Regulatory Development of the Texas Natural Resource Conservation 
Commission (TNRCC). I am pleased to be here today to address the issue of imple- 
menting the proposed new national ambient air quality standards. 

As you are probably aware, there have been a significant number of concerns 
raised including some by former chairs of U.S. Environmental Protection Agency’s 
(EPA) Clean Air Scientific Advisory Committee (CASAC) in their recent testimony 
before a congressional committee questioning the scientific basis of EPA’s proposed 
new air standards for ozone and particulate matter. The lack of a clear scientific 
basis for the levels and forms of these proposals was reflected in CASAC’s closure 
letters to EPA on both proposals. Based on this lack of a clear “bright line” for ei- 
ther proposal and recent risk analysis information that indicates for some areas 
(Houston and Los Angeles) the current 1-hour ozone standard is more protective 
than the proposed 8 hour standard, the TNRCC submitted comments supporting the 
retention of both the existing ozone and particulate matter standards until the 
science to support any changes is more definitive. Attached is a letter to Ms. Carol 
M. Browner, EPA Administrator, from Governor Bush addressing the recent na- 
tional air quality proposals. Also attached are comments from the TNRCC to EPA 
on the proposed revisions to the ozone standards and the particulate matter stand- 
ards. 

From a State regulator’s standpoint, I think it’s important to recognize that just 
adopting a new standard does not result in improving air quality. Programs must 
be developed to implement a new standard, and that’s what my agency is expected 
to do. Someone must analyze current situations, understand as best possible what 
is causing problems that are detected, and design new programs to reduce those 
emissions that are significantly contributing to the problem. Those programs must 
maximize cost-effectiveness and sustainable development and must be phased in 
over a timeframe commensurate with minimizing excess cost and disruption. 
Progress achieved toward meeting the air quality goals established must be care- 
fully monitored and analyzed so that mid-course corrections can be made based on 
actual results. 

This is not a unique set of planning activities. Many programs incorporate similar 
steps. What is unique about air pollution control is the number of emission sources, 
the chemistry involved in determining cause and effect, and the meteorological vari- 
ation that is inherent in the earth’s weather patterns. 

Chemical compounds are emitted into the air constantly from both man-made and 
natural sources. Some are harmless, some can be lethal. Typically, air contaminants 
are invisible to the naked eye. They evaporate off houses being painted, from car 
gas tanks being refilled, from inks drying on paper; they come from valves and 
pumps along piping in chemical plants, from stacks at power plants, from leaves of 
trees. These are but a few examples of the thousands of activities going on every 
day that generate air contaminants. To understand how to solve the problem of ex- 
cess contaminants measured at a monitor site, we must understand not only what 
is being added to the air and where, but also take into account naturally occurring 
or background levels that in many areas are routinely 25 percent to 50 percent of 
the standard. Since we can’t readily see the emissions, we must estimate what’s 
happening. We require tests of emissions at large industrial plants, we require pro- 
duction records at small businesses, and we use formulas to guess how much is com- 
ing from cars, equipment use, consumer product use, and natural events. As you can 
imagine, this is an imprecise science at best, but we call it the development of an 
emissions inventory for an area. Gathering the data and performing necessary cal- 
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culations are extremely time-consuming for businesses as well as State regulatory 
agencies, but are necessary. The emissions inventory is the basis for estimating how 
much reduction is needed to solve a problem and which types of activities are can- 
didates for additional controls. 

But all this assumes that there is a problem that needs to be solved. Let’s take 
a step back and look at how that is decided. Air contaminant monitor stations are 
dotted around the country. These stations are primarily focused in urban areas so 
we can know the quality of the air large concentrations of people are breathing. The 
stations are equipped with several different instruments since it takes different 
kinds of monitors to detect different kinds of pollutants. Thus, an ozone monitor 
only monitors for ozone and can’t detect fine particulate matter or sulfur dioxide 
emissions. That requires installation of two additional monitors. The measurements 
made at these monitors are checked against the levels set by EPA as national stand- 
ards. If monitored levels are higher than allowed, then the area is designated non- 
attainment. Nonattainment designation is a formal legal process including State 
proposals and EPA approval of designated areas. For each nonattainment area, a 
plan, called a State Implementation Plan, must be developed which identifies and 
enforceably commits the State to implement new controls on defined sources within 
established deadlines. Such controls can include vapor recovery at gasoline stations 
or marine terminals, incineration of process vent gases, use of low solvent inks, ve- 
hicle inspection and maintenance, etc. 

EPA has only set a handful of national standards but one of them has been par- 
ticularly difficult to attain — ozone. It’s a tough standard allowing as little as 4 hours 
of measurements over the standard in a 3-year period of time. Many of the country’s 
large urban areas, including four in Texas — Houston/Galveston, Dallas/Fort Worth, 
Beaumont/Port Arthur, and El Paso — have not yet met this standard. The new 
standard proposed by EPA is even more stringent. In Texas, cities like San Antonio, 
Austin, Corpus Christi, Longview/Marshall/Tyler, and Victoria would likely be de- 
clared nonattainment. Additional monitoring will be needed to determine the size 
of the new nonattainment areas, the amount of the chemical precursors in the air, 
and the amount of pollutant being transported into the area from neighboring areas. 
Planning and control program development for these new areas would also have to 
begin intensively if we are to meet the kind of time tables and deadlines set by the 
Clean Air Act and EPA. This effort will be costly and could easily serve to distract 
us from solving the most serious of our problems — the areas currently identified as 
nonattainment. It should also be noted that EPA has not proposed any funding to 
cover the costs. 

Adoption of standards for new pollutants such as EPA has proposed with the fine 
particulate matter standard brings with it even greater challenges for State air reg- 
ulators. As I previously mentioned, each pollutant requires its own kind of monitor. 
We haven’t had any PM2.5 monitors in the field since the mid-1980’s. We’re scram- 
bling now to buy and begin operating some monitors, but it will be quite a while 
before we have the data we’ll need to assess our status relative to the proposed new 
standard. EPA plans to allow States 3 years to install and begin operating all the 
monitors. This is needed because of the high cost of monitoring — for Texas, we esti- 
mate $1.3 million for fiscal year 1998, $1.8 million for fiscal year 1999, and $1.9 
million for fiscal year 2000 — and to allow equipment manufacturers and monitoring 
agencies time to prepare for this onslaught of new monitoring. Since more than 1 
year of data will be needed to understand annual weather variability and to judge 
against the 3-year average basis that is the form of the proposed EPA standard, it 
will be from 3 to 6 years before we have a really good feel for how many areas of 
the country have air quality that doesn’t meet this proposed new national standard. 

Once we know where additional air quality improvements are needed, we have 
to understand the causes of the problem. Although there are many similarities 
among cities, each problem is somewhat unique and solutions will be dependent 
upon understanding the broad principles of air pollution and the factors unique to 
that area. One of the main reasons that solving our country’s ozone problems has 
proven so difficult is that ozone is created in the air by a chemical combination of 
other pollutants. Trying to regulate this giant atmospheric chemistry lab that is oc- 
curring over each of our cities is taxing the limits of our scientific understanding. 
The variables are many and the solutions are complex. We cannot change how fast 
the wind blows or how much sunlight there is on a given day. Instead, we have to 
estimate how much emissions can be in the air from all sources — man-made or nat- 
ural, industrial or personal activities — we have to assume the worst weather condi- 
tions — usually for my part of the country that means a series of hot, still days — 
and assess what emissions can be allowed without triggering enough of the chemical 
reactions to cause ozone to form at levels over the standard. Complex models have 
been designed to assist, but it often feels more like art than science when we try 
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to perform these regulatory analyses. This type of analysis is very resource intensive 
and often frustrating, providing less than definitive answers. And keep in mind, the 
results of this work are the basis for requiring new control programs that can cost 
billions of dollars. 

We can look at the work that has been undertaken by the Ozone Transport As- 
sessment Group (OTAG) as an example of the complexity of understanding ozone 
formation. OTAG has been studying air pollution transport over the 37 States in 
the eastern half of the U.S. for the last 2 years. The work has focused on identifying 
how much of the man-made and natural emissions in one area are blown to another 
area and how this impacts high ozone levels monitored in the mid-west, northeast 
and Atlanta. Ozone is formed when volatile organic compounds and oxides of nitro- 
gen react in the presence of sunlight. There are many man-made sources of each 
of these types of pollutants but naturally occurring sources (primarily trees) are also 
an important source of organic compounds and contribute significantly to the forma- 
tion of ozone. The reactions that create ozone also reverse to breakdown ozone that 
has been formed, so understanding the concentrations of each type of pollutant as 
it is being blown from one area to another is significant. With the lack of rural mon- 
itors in most areas of the country, all these analyses are computer simulated projec- 
tions based primarily on meteorological data and monitored data from urban areas. 
Needless to say, the results are open to a lot of debate. Millions of dollars have been 
spent in the OTAG effort, and only four high ozone episodes have been studied. It 
is reasonable to estimate that similar investments will be needed to study each of 
our problem areas. 

The proposed new fine particle standard will also require significant additional 
work. Once we know how much fine particulate matter is measured in each of our 
cities, we’ll know if those cities are in attainment of the standard. But this is only 
the beginning of understanding what to do if they are not in attainment. We will 
also need to analyze the separate components of the particulate on the filters to 
know what chemicals are causing the problem. Knowing the chemical constituents 
of the fine particulate will help us to trace those chemicals back to their sources. 
This analysis will be crucial to understanding how to solve the problems, but just 
knowing chemical constituents doesn’t completely define the controls needed. It tells 
you what types of sources are the biggest contributors to the problem. Analysis of 
possible control options can be targeted to these type sources. This additional chemi- 
cal analysis of the particulate to determine its components further adds to the costs 
of the monitoring significantly. Further, these costs will continue beyond the initial 
startup as long as the particulate monitoring is needed. These monitoring and 
chemical analysis costs are in effect additional unfunded mandates on the States be- 
cause EPA has not proposed adequate funding. 

Analysis must not only be directed at what is likely to be causing the problem 
but also to what can be changed that would help solve the problem. For example, 
knowing that organic compounds are naturally emitted by trees helps you to under- 
stand more about the atmospheric chemical reactions, but doesn’t give you any in- 
formation on how to solve the ozone problem. However, knowing that organic com- 
pounds that evaporate from oil-based paints are a part of the ozone formation proc- 
ess leads you to examine the feasibility for phasing out oil-based paints and replac- 
ing these with latex paints. This example also illustrates another part of the control 
program evaluation. Timing is a key ingredient to establishing a good control pro- 
gram. The phase-out of oil-based paints, if allowed to occur over a number of years 
and with a limited number of exceptions, can be a smooth transition to a more envi- 
ronmentally friendly and economically sustainable way of life. If done overnight or 
without necessary flexibility it can put companies out of business and leave citizens 
unable to satisfy their needs and unhappy with the inefficiency and ineffectiveness 
of government programs. Traditional controls have focused on large industry; new 
controls will have to focus more and more on small businesses. We must take all 
steps possible to minimize the negative effects on our small business community. 

The need to allow sufficient time to phase in controls is especially important when 
we look at programs to reduce emissions from the transportation sector — emissions 
that occur as we move ourselves or our products from place to place. Recently, I had 
the opportunity to listen to the EPA Office of Mobile Sources summarize their cur- 
rent and planned programs. Included were new car improvements like lower tail 
pipe emissions, on-board canisters to trap fueling emissions, and on-board 
diagnostics to alert car owners of system failures that could increase emissions and 
impair efficient vehicle operation. Also discussed were improved diesel engines for 
construction and farm equipment, lower emitting locomotive engines, improved 
small engines for lawn and garden use, and cleaner burning diesel and gasoline 
fuels. All of these programs, most of which are required under the current Clean 
Air Act, have been set in place but will require several years for equipment replace- 
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ment to realize actual benefits. In fact, EPA estimated that significant benefits from 
these programs would not be seen until 2000 and the full benefits not realized until 
2020. In order to maximize the use of these programs, we must be mindful to set 
timeframes for accomplishing our air quality goals that match the time needed to 
realize the reductions from these long-term programs. 

Timing is not just critical as it relates to the implementation of controls but also 
in proper planning. As noted earlier, it will be three to 6 years before we have good 
data on levels of fine particulate matter. Even for ozone where current data is much 
more complete, we will need to study rural levels of this pollutant to know what’s 
being transported from one area to another. Analysis of the causes of the problems 
can be undertaken even as the monitoring data is being gathered. But once control 
measure options are identified, there must be a public process to decide the most 
appropriate controls to impose. This type of public process includes meetings and 
hearings with local planning organizations, citizens, affected businesses, and all lev- 
els of elected officials and government. Typically, these public processes take up to 
18 months. After the best control options have been selected, time must be allowed 
for companies to install equipment, cities to make transportation system changes, 
and new products to be developed. The simplest of such controls can he implemented 
in 1 year; the more extensive industrial controls require up to 3 years for installa- 
tion during process turnarounds. As previously discussed, transportation controls 
and new products can take up to 10 years or more to implement completely. After 
controls are in place, air must be monitored to see the results of these efforts. De- 
pending on the standard, up to 3 years may be needed to measure the effects of 
new controls. 

The planning timeframes provided by the Clean Air Act and traditional EPA guid- 
ance documents typically allow only 5 years to accomplish all of the above activities. 
Our experience shows that 10 years is a more reasonable planning cycle and that 
the more difficult air pollution, problem areas will take two or more planning cycles. 

Looking for new ways to do things and learning from our experiences will be par- 
ticularly important if EPA adopts new or more stringent standards. EPA set up the 
Federal Clean Air Act Advisory Committee Subcommittee on Ozone, Particulate 
Matter and Regional Haze Implementation. The charge to this group of almost 80 
representatives of business, government, environmental groups, and academia was 
to develop recommendations to EPA on how to smoothly transition from the current 
requirements to new approaches. The challenge is to not lose the momentum that 
we have built as we have made substantial improvements in air quality with exist- 
ing programs. But, as so many have stated, traditional regulatory programs are un- 
likely to be able to meet the challenges of new higher standards or even to solve 
the persistent problems we already have identified. New approaches must be used 
to harness economic forces to work in concert with regulatory efforts to address en- 
vironmental protection. New ideas such as identifying areas of violation and areas 
of influence must be explored rather than just expecting each nonattainment area 
to solve its own problems in isolation from all else going on around its geographic 
boundaries. We must also explore ways to provide incentives for areas to expand 
monitoring, to do early planning, and to implement controls voluntarily before they 
become required. Current law has clearly outlined negative consequences for failure 
to plan or implement programs but does little to provide incentives for early or vol- 
untary action. 

In summary, there are five points regarding implementation of national air qual- 
ity standards that I would like to leave with you. First, we do not believe that new 
national standards should be set until there is a firmer scientific basis. The recently 
released studies of health effects of ozone estimate fewer benefits from the proposed 
standard than previously thought. The particulate matter studies have raised as 
many questions as they have provided answers. Additional research is needed to 
target the cause of the particulate matter impacts on public health. 

Second, if new standards are adopted, extensive new work will be needed to im- 
plement them and it appears likely that there will be little additional funding from 
EPA. States do not need another unfunded mandate. 

Third, we should explore ways for air pollution planning to be a part of a city’s 
urban planning whether or not new national standards are adopted that cause the 
city to be designated nonattainment. New approaches should build on voluntary ac- 
tion programs such as the Flexible Attainment Region approach being used in 
Tulsa, Longview/Marshall/Tyler, and Corpus Christi. Incentives for early planning, 
expanded monitoring, and voluntary or early reductions should be provided in EPA 
guidance and any new statutory revisions. 

Fourth, adequate time should be provided to allow areas to plan, implement con- 
trols, and measure the results of those controls. The 5-year timeframes of §172 allow 
for planning and implementation but fail to recognize the need to monitor results 
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and that some areas have inadequate data bases upon which to begin their plan- 
ning. Longer term planning cycles should include mid-course corrections so that new 
information is used to improve imprecise predictions of growth and emissions 
changes that will theoretically occur in the future. 

Finally, adequate time must be provided to allow major trends such as those hap- 
pening in the transportation sector to be a significant contributor to attaining na- 
tional air quality goals. In order for the country to be able to afford all that is likely 
to be required to meet all of our air quality goals, we must allow time. Allowing 
time for market forces, technological development, and corporate economic planning 
will minimize costs of accomplishing the reductions and spread those costs as with 
other prudent investments in our future. 

Thank you for the opportunity to present these comments. I would be pleased to 
respond to any questions you might have or to provide additional information that 
you would like to assist you in your review of these issues. 
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State of Texas 
Office of the Governor 

March 11, 1997 W ! I 1997 

The Honorable Carol M. Browner 
Administrator 

U S. Environmental Protection Agency 
401 M Street, S.W. 

Washington, D.C. 20460 

Dear Ms. Browner: 

In Texas, we are proud of our abundant natural resources and our stewardship of those 
resources. We are working to make our air and water cleaner. 

Texans support this work, despite the costs, when the environmental and health 
improvements are clear. To assure continued public support for environmental programs, 
standards must be based on sound science and provide a dear benefit. 

Texas’ lead environmental agency, the Texas Natural Resource Conservation Commission, 
believes EPA’s recent national air quality proposals do not provide Texans with this 
assurance. The TNRCC has informed me that a recent EPA-sponsored study found that 
the proposed national ozone standard may be more harmhil to people in Houston than the 
existing standard, and that the proposed national fine particulate matter standard does not 
even have the endorsement of EPA’s science advisory committee. 

Texans want cleaner air, and we are continuing to work for that under the existing 
standards. We cannot support new national standards that are not based on sound science 
and do not provide dear benefits to Texans. Please reconsider again the merits of the 
proposed national air quality standards. 



cc: Texas Congressional Delegation 

The Honorable Bob Bullock, Lieutenant Governor of Texas 

The Honorable Pete Laney, Speaker of the Texas House of Representatives 

Mr. Barry McBee, Chairman, Texas Natural Resource Conservation Commission 

POST Omce Box 12428 Aiotx. Tecs 78711 <512)445-2000 (Voie<V<512) <75-3165 (TOD) 
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Bmy R. McB**, Quxbrman 
R. B. “Ralph" Marquez, Commhslonrr 
John M. Raker, Commissioner 
Dan Pearson, Cnoftfuv Director 

Texas Natural Resource Conservation Commission 

Prodding Ttzas kg Reducing and Pmcnttag PoBuflon 


March 10, 1997 


Office of Air and Radiation Docket and Information Center 

Attn: EPA Docket No. A-95-58 

U.S. Environmental Protection Agency 

401 M Street SW 

Washington, DC 20460 

Re: Comments on the Proposed Revisions to the Ozone Standard 
Dear Sir or Madam: 

The Texas Natural Resource Conservation Commission (commission) would like to take this 
opportunity to comment on the proposed revisions to the Ozone Standards. 

The commission has carefully reviewed all available information regarding the U.S. 
Environmental Protection Agency’s (EPA) proposal to change the ozone standard and has 
concluded that there truly is no clear demarcation from a public health protectiveness perspective 
among the various levels and form for the standard under consideration. EPA’s science advisory 
panel, the Clean Air Scientific Advisory Committee, stated that there is no “bright line' that 
distinguishes a level for an eight-hour standard between 0.07 parts per million (ppm) and 0.09 
ppm, and a form between 1 and 5 expected exceedances. Now, EPA’s own recent supplemental 
ozone exposure and health risk analyses show that there is no bright line in setting an averaging 
time either, and indeed calls into question the assumption that one particular averaging time, form, 
or level is appropriate for all areas in the nation. The commission is extremely concerned about 
these findings and in light of them recommends that the current one-hour standard be retained at 
this time, and that further study be initiated to determine the advisability of moving to an eight- 
hour standard for the entire nation. This is included as the commission's primary recommendation 
in Enclosure 1. 

While die commission is not recommending a revision to the ozone standard at this time, should 
EPA do so, die commission submits for consideration a secondary recommendation in Enclosure 
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Office of Air and Radiation Docket and Information Center 
Page 2 

March 10. 1997 


The commission has held numerous meetings across the state to receive input from Texas citizens, 
small business, local governments, and industry. We received over 2000 co mments , which 
demonstrates the interest that Texans have in these air quality standards and the impacts on their 
areas. We have forwarded these comments to you under separate cover. 

Thank you for allowing Texas to comment on this important air quality issue. Please contact any 
of us or Mr. Herb Williams of our staff at (512) 239-4885 if you have any questions. 


Respectfully, 



BRM/EJ/ls 


Enclosures 

cc: The Honorable George W. Bush, Governor of Texas 
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Enclosure 1 . 

Texas Natural Resource Conservation Cnmmfsrinn’s fonmmiMinnf Primary 
Recommendation on the I T.S. Eririrnnmental Protection 

Agency’s (EPA1 Proposed Revision to the Ozone Standard 

The commission has carefully reviewed ail available information about the EPA’s proposal to 
change the ozone standard and has concluded that the standard setting process has not produced 
the “bright lines* we all desired. EPA's science advisory panel, the Clean Air Scientific Advisory 
Committee (CASAC), is comprised of several of the nations top medical and scientific experts. 
CASAC has stated that there is no bright line that distinguishes a level for an eight-hour standard 
between 0.07 parts per million (ppm) and 0.09 ppm. and a form of between 1 and 5 expected 
exceedances. Now, EPA’s own recent supplemental ozone exposure and health risk analyses also 
show that there is no bright line in setting an averaging time, 'and indeed call into question the 
assumption that one particular averaging time, form, or level is appropriate for all areas in the 
nation. . 

On February 11, 1997, Harvey Richmond of EPA’s Risk and Exposure Assessment Group issued 
a memorandum entitled Supplemental Ozone Exposure and Health Risk Analyses. This memo 
summarized recent findings of two EPA contracted documents. One is titled A Probabilistic 
Assessment of Health Risks Associated with Short-Term Exposure to Tropospheric-Ozone: 
A Supplement by R.G. 'Whitfield of Argonne National laboratory. The other is Supplement to 
‘Estimation of Ozone Exposures Experienced by Outdoor Children in Nine Urban Areas 
Using a Probabilistic Version of NEM (April 1996)’ by Ted Johnson of TRJ Environmental 
Inc. , et al. Both of these document updates were published in January, 1997. These documents 
were updated at EPA’s request after the proposed revision to the primary ozone standard was 
published. These updates contain several refinements to modeling assumptions, including an 
analysis of the risk exposure associated with EPA’s proposed level and form, and different 
rounding conventions, which were lacking in the original risk exposure analysis. 

A review of these documents shows that for seven out of nine selected cities, the.risks of both 
exposure to levels above the standard and ‘large’ lung function decrements to children playing 
outdoors associated with EPA’s proposal are less than that under die current standard. However, 
there are two notable exceptions to this trend. The risk exposure analysis for both Houston and 
Los Angeles projects that fewer children playing outdoors would be exposed to arid suffer the 
effects of elevated ozone levels under the current one-hour standard than tinder EPA’s proposal 
for an eight-hour standard. 

At the very least, the commission believes that this study, which shows different public health 
outcomes for cities attaining an eight-hour standard, reveals that the science is not sufficiently 
conclusive at this time to make a decision on the appropriate averaging time for the primary 
standard. The commission is extremely concerned about these findings and in light of them 
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recommends that the current one-hour standard be retained at this time, and that further study be 
initiated to determine the advisability of moving to an eight-hour standard for the entire nation. 
For example, Houston and Los Angeles have design values for the one-hour standard that are 50 
parts per billion or more higher than those of the next highest dor. New York. They are also both 
warm, southern coastal cities, unlike the other study cities (except for Miami, which had an 
extremely low one-hour design value in the study). Other southern cities like Atlanta and Dallas 
were not studied, and cities currently in attainment that would be nanattainment under the 
proposed standard, like San Antonio, were also not studied. Therefore, it is not known whether 
the results for Houston and Los Angeles differ from those of the other cities because of their Ugh 
ozone values or because of their geographic similarities. In order for the commission to support 
an eight-hour standard at this time, a fuller understanding of why Houston and Los Angeles 
experienced different outcomes than the other study cities would be necessary, as would an 
analysis of other major Texas cities and cities around the nation with similar geographic features. 

The commission believes that these studies are absolutely essential to making a public health- 
based decision on the best science available. These studies cannot be completed in the time frame 
mandated by the courts for the particulate matter standard decision. Therefore, the commission 
recommends that EPA decouple the time lines for promulgation of the ozone and particulate 
matter proposals and delay promulgation of the ozone standard until further necessary studies have 
been performed. 

The commission believes that cities such as Los Angeles and Houston may well be unique in their 
air pollution problems due to their source mix and prevailing meteorological conditions. If further 
study proves that they are, the commission believes that a “one-size-fits-all” approach to standard 
setting may not be prudent on a national basis, and that regions may have to choose an averaging 
time for an ozone standard that provides the greatest protection to the public. Of course, this 
choice would have to be based on sound science, and under no circumstances should areas be 
forced to comply with two national standards. 

The commission believes that significant progress in understanding key scientific and public policy 
aspects of air pollution control has been made by the Federal Advisory Committee Act's 
Subcommittee on Ozone, Particulate Matter, and Regional Haze. The commission recommends 
that regardless of the ozone standard averaging time eventually promulgated by EPA, this vital 
work should continue and its results should be incorporated on the state implementation plan 
process, as appropriate. 
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Enclosure 2 


Tex a s Natural Resource Conservation Commission’s {commission! Secondary 
Recommendation on the U.S. Envir onmental P rotection 

Agency's (EPA) Proposed Revision to the Ozone Standard 

As stated in the preceding primary recommendation, due to numerous uncertainties that exist with 
regard to EPA’s new ozone proposals including recent information that questions whether an 
eight-hour standard is more protective than the current standard in all areas of the nation, the 
commission believes that the EPA should retain a one-hour standard for now. However, if 
additional studies determine that an eight-hour s tand ard is more protective than the one-hour 
standard in all areas of the country or if EPA chooses to go forward without additional studies, 
then the commission would support an eight-hour standard with the following comments as a 
secondary recommendation. 

Level 

The commission does not support the 0.08 parts pet million (ppm) level proposed by the EPA, 
nor would it support a lower level. The commission supports a level of at least 0.09 ppm for the 
following reasons. 

Both Clean Air Scientific Advisory Committee (CASAC) in its closure letter on the proposed 
primary ozone standard dated November 30, 1995 and EPA have determined that ozone ma y elicit 
a continuum of biological responses down to background levels. Therefore, it is not possible to 
select a level below which absolutely no effects are likely to occur. CASAC and EPA have 
agreed that in the absence of a "bright line" which clearly demonstrates a level at which exposure 
to ozone begins to cause adverse effects, the selection of a specific level is a policy judgment. 
The level proposed by EPA may result in five new areas in Texas not meeting the new standard, 
more than doubling the number of areas that do not meet the current ozone standard. 

EPA lacks a scientific basis on which to choose between a 0.08 ppm and 0.09 ppm level for an 
eight-hour standard because there are no demonstrably greater health benefits to be gained at any 
specific point within the range of 0.07 ppm to 0.09 ppm. The commission believes that the 
following elements of good public policy should inform EPA’s decision on the level of the 
standard. 

Attainability. Is the proposed standard reasonably attainable? There are serious questions about 
the attainability of a proposed standard that approaches background concentrations. In its own 
Regulatory Impact Analysis (RIA), EPA states that: 

For some counties the analysis finds that the control measures identified in the cost 
analysis would not be sufficient to result in attainment of the alternatives by 2007. . .(t)here 
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arc likely to be cases in wbich currently identifiable controls are not enough to reach 
attainment of the revised standard by 2007, which is the attainment date for certain 
nonattainment areas under the current standard. 

Houston is one of the areas identified in the RIA for which not enough control measures could be 
identified for it to reach attainment of the proposed standard. If there are not enough control 
measures identifiable at any cost that would allow Houston to reach the proposed standard, for 
all practical purposes it is not attainable. 

Reasonableness of costs incurred in light of benefit gained. EPA has argued that costs cannot play 
a role in the standard setting process based on judicial interpretation of the Federal Clean Air Act. 
The commission believes that this can be the case if a clear scientific determination of health 
effects could be demonstrated . However, neither EPA nor CASAC can determine a bright line 
which distinguishes any of the proposed standards as being significantly more protective of human 
health. Therefore the setting of the exact level has become a'policy decision. Because it is a 
policy decision, a cost/bcncfn comparison of alternatives can and should properly be taken into 
consideration. Furthermore, costs to the public versus benefits is a vital public health 
consideration. All other public health and welfare decisions (e.g., building codes, immunization 
requirements, automobile safety requirements) are based on some determination that a certain level 
of control is necessary and therefore the costs should be borne by society. Conversely, some 
other level of control, while perhaps technically feasible, is too costly, and will therefore not be 
required. 

EPA has stated in its fact sheets that the monetized net health benefits for the proposed new 
standards (ozone and paniculate matter under 2.5 microns in diameter (PM 2 S ) combined) are 
estimated to be between $76 billion to $134 billion dollars. However, a closer reading of EPA’s 
back-up documentation (including the RIA), reveals that most of the monetized benefits are 
realized from attaining a PM 2J standard, and that there is actually a net monetary loss of up to $2 
billion dollars incurred by attaining the proposed ozone standard. The commission believes that 
a full cost-benefit analysis should be performed and that the costs and benefits of the continued 
implementation of the Clean Air Act Amendments of 1990, the Ozone Transport Assessment 
Group recommendations, and the costs and benefits of the Interim Implementation Policy should 
be factored into-the analysis. The commission believes that including these programs in the 
analysis will more accurately assess the true cost of all programs which will contribute to 
attainment of the proposed new standard. 

Flexibility of decision-making in light of uncertain science. Before additional regulations and costs 
are placed on the public, the federal and state governments have an obligation to be sure that those 
costs are required for the protection of public health. If the standard is set at 0.08 ppm. many 
areas that currently do not violate the One-hour standard will not comply with the eight-hour 
standard. They wili be required to begin expensive control programs. If later scientific evidence 
definitively shows a level of 0.09 ppm to be protective of health, these areas will have sustained 
a considerable economic loss for little or no benefit. However, if the level is set at 0.09 ppm, the 
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areas with demonstrated air pollution problems will be required to implement control strategies. 
If a level of 0.08 ppm is later scientifically demonstrated to be necessary for the protection of 
health, the reductions made by. the areas that could not meet the 0.09 ppm standard will have 
helped them attain or make progress toward attainment of a 0.08 ppm level. 

The commission believes that when all of these factors are taken into proper consideration, a level 
of at least 0.09 ppm would be the correct public health and public policy choice at this time for 
an eight-hour standard. 

Form 

The commission supports a form expressed as the three-year average of either the third, fourth, 
or fifth-highest maximum eight-hour average ozone concentration. The commission believes that 
such a form more accurately reflects the exposure of the population to ozone levels of concern. 
Also, this form is less subject to random perturbations caused by meteorological variations, like 
those seen in the years 1988 and 1995. 

EPA has stated that for an eight-hour standard at a level of 0.09 ppm, it will only consider a form 
of the eight-hour average of the annual third-highest maximum eight-hour average ozone 
concentration. The commission believes this position is not justified by sound science. EPA 
stated, and CASAC concurred, that the form of the standard, as long as it is within the range of 
1-5 expected exceedances (or an equivalent concentration-based form) does not provide a 
significant difference in the amount of risk exposure for the population at large (although all 
members of CASAC favored a multiple-exceedance based form of the standard). If EPA cannot 
identify a bright line which distinguishes between a form within the range of 1-5 expected 
exceedances, this too becomes a policy judgment. Therefore, the factors described above in the 
discussion about the level of the standard regarding attainability, cost/benefit impact analysis, and 
flexibility in light of uncertain science also pertain to the decision making on the selection of the 
form of an eight-hour standard. The commission believes that EPA should select a form which 
provides for maximum statistical stability. 

Some studies indicate that some extremely sensitive individuals may be affected by shorter- 
duratkm levels that exceed the 0.09 ppm level. The commission believes that an expanded public 
notification system, based on improving techniques to predict elevated ozone levels in advance, 
which EPA discusses in the Pollution Standards Index (PSI) section of the proposal, will provide 
an adequate margin of safety to those extremely sensitive individuals considering the few times 
that such preventative measures would actually be required. The commission also supports 
investigation and analysis of monitors that frequently experience elevated levels of ozone. Given 
this additional margin of safety, the commission believes that the combination of this form and 
level of the standard will provide health protection to the public. 
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Spatial Averaging 

The commission supports the concept of spatial averaging because it believes that spatial averaging 
can provide a better indicator of the population exposure actually experienced within the averaged 
area. Additionally, a spatially averaged form provides additional statistical stability and accuracy 
of monitored values. However, the commission believes that a complete analysis of whether the 
type of spatial averaging being considered by EPA is adequately protective of human health can 
only be done after further protocols are established to determine the method of conducting spatial 
averaging. 

Furthermore, the commission shares EPA's concern that spatial averaging can only be done in 
areas that have an adequate monitoring network, and that developing a siting protocol will be 
difficult. However, the commission believes that spatial averaging, in conjunction with Urban 
Airshed and other modeling techniques, could provide an effective mechanism for redeployment 
of the ozone monitoring network and an incentive to states for this redeployment. The 
commission believes that an expanded public notification system, combined with improving 
techniques to predict elevated ozone levels in advance, could help provide an adequate margin of 
safety for extremely sensitive individuals. As stated above, the commission also supports 
investigation and analysis of the data lrom monitors and the area around them that frequently 
experience elevated levels of ozone. 

Continuation of the One-hnur Standard Until State Implementation Plan fSTPl Approval 

If an eight-hour standard is promulgated, the commission does not support EPA’s proposal to 
maintain the current one-hour standard until the SIP for the proposed new eight-hour standard is 
approved. More often than not, a long period of time passes between when the state has legal 
authority to implement control programs and when EPA approves a SIP. In many cases, this is 
of little concern, although it causes confusion in the mind of the public and the regulated 
community. In the case of the new standards, however, working under an interim policy based 
on a one-hour standard could impose a significant burden on states and the public, and hamper 
efforts to move toward attainment of an eight-hour standard. 

All states have some mechanism for making control programs enforceable in their state, although 
each state’s mechanism is slightly different. The commission believes that the one-hour standard 
should cease as soon as states have legal authority to implement and enforce control strategies to 
move toward attainment of the eight-hour standard and submit a SIP containing those strategies 
to EPA, rather than waiting for EPA approval of that SEP. 

Communication of Publ ic Health Information 

The commission supports the continued use of the PSI and EPA’s suggestion to revise the PSI to 
include an expanded warning system. The commission believes that this warning system, 
combined with the level and form described above, provides important public health information 
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to those extremely sensitive members of the public who might be affected by elevated levels of 
ozone. The commission also supports EPA's plans to increase the ability of forecasters to project 
an ozone episode a day in advance. The commission provides previous-day forecasting to several 
nonattainment and near nonattainment areas in Texas for their voluntary episodic ozone control 
programs, and would welcome the opportunity to work with EPA and other states and localities 
to improve forecasting and public notification efforts. 

Conclusion^ on the Elements of the Secondary Standard 

The commission supports setting the revised secondary standard identical to a proposed eight-hour 
standard of at least 0.09 ppm. The commission believes that controls to achieve an eight-hour 
standard of 0.09 ppm will reduce vegetation exposure during the growing season, and that without 
further scientific evidence, the secondary standard should not be more restrictive. 

The commission does not support the “SUM06" seasonal exposure index for the secondary 
standard. The current monitoring network does not measure rural ozone levels, so estimates of 
counties that would not be attainment under the SUM06 are based on urban monitors and do not 
reflect the large rural areas between urban areas of Texas. Analysis performed by the state 
indicates that the form is highly unstable and is very dependent on large-scale meteorological 
fluctuations. For these reasons, the commission does not support a new secondary standard 
different from the primary standard. 

Data Completeness 

The commission supports with modification the proposed revision to Appendix H concerning data 
completeness. The commission believes that 90% data completeness for a three-year period and 
75% for a single year are reasonable levels on which to base compliance with the standard, but 
only if hours when a monitor is undergoing a quality assurance check (such as a calibration check) 
arc cot counted for purposes of completeness. The commission recommends that surrounding 
hour data and historical trends be used to verify that ozone levels are low during these periods in 
order for those hours to be presumed complete. The commission further supports EPA’s proposal 
to use meteorological data to provide an objective basis for determining if meteorological 
conditions were not conducive to high ozone levels for days with missing data. The commission 
has performed this type of analysis on several areas within Texas for numerous days, and finds 
this analysis, in conjunction with analysis of surrounding monitored values, to be a strong 
predictor of ozone levels. 

Data Handling and Rou nding Conventions 

The commission believes that reporting ozone levels to three decimal places will eliminate public 
confusion about the level at which an exceedance actually occurs. However, EPA's protocols for 
ozone data monitoring call for calibration with a tolerance of plus or minus 15%. Acceptable 
modeling performance statistics are even greater. Therefore, it is inappropriate and inconsistent 
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lo report data to such a level of precision that is beyond the capability of the current monitoring 
and modeling took to capture. 
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Barty fit, JMcBcc, Chairman 
R B. TUlptj* Marque*, Commissioner 
John M. Baker. Commissioner 
Dan Pearson, Executive Director 

Texas Natural Resource Conservation Commission 

Protecting Texas by Reducing end Preventing Pollution 



March 10, 1997 


Office of Ail and Radiation Docket and Information Center 

Attn: EPA Docket No. A-95-54 

U.S. Environmental Protection Agency 

401 M Street, SW 

Washington, DC 20460 

Re; Comments on the Proposed Revisions to the Particulate Matter (PM) Standard 
Dear Sir or Madam: 

The Texas Natural Resource Conservation Commission (commission) would like to take this 
opportunity to comment on the proposed revisions to the PM Standards. 

The commission agrees with the U.S. Environmental Protection Agency’s (EPA) Clean Air 
Scientific Advisory Committee's (CASAC) assessment that there is information i nd i ca tin g 
potential public health impacts from fine particulate matter (PM 2J ). However, there was no 
consensus among CASAC panel members as to the appropriate level for a new PMu standard. 
The divergent opinions expressed by CASAC numbers are reflective of many unanswered 
questions and large uncertainties. Such concerns include but are not limited to: 1) the influence 
of confounding variables, 2) measurement errors, 3) the existence of possible alternative 
explanations, 4) the lack' of understanding of toxicological mechanisms, S) exposure 
misclassification, and 6) the use of different models in the health studies. Based an the widely 
divergent views of the CASAC members, the lack of a sufficient data base to Characterize or 
understand PM a levels, and the concents listed above, foe commission believes that it would not 
be prudent public policy to go forward with foe setting of anew PM U standard at this time. The 
commission also supports the Western Governors Association’s Resolution 96-025 urging foe EPA 
to implement foe targeted research program called for by CASAC to reduce foe uncertainties 
associated with the current understanding of PM U before establishing new PM U standards, or 
revising foe inhalable particulate matter standard. 

The commission believes that the setting of a new PM U standard without resolution of foe 
uncertainties associated with this issue could lead to misdirected control strategies. Therefore, 
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Office of Air and Radiation Docket and Information Center 
Page 2 

March 10, 1997 


the commission cannot support the establishment of such a national standard at this time. Infact, 
to do so indie face of so many uncertainties and questions would not only be flawed public policy 
but may even be construed as an arbitrary and capricious action on EPA’s part. The commission 
is unanimous in its recommendation against setting a national standard for PM 23 until further 
scientific and health information demonstrating the specific need for and level of such a standard 
is available. 

The commission held numerous public meetings across the state to receive input from Texas 
citizens, small business, local governments, and industry. Over 2000 comments were received, 
demonstrating the interest Texans have in these air quality standards and the impacts on their 
areas. We have forwarded these comments to you under separate cover. 

Thank you for allowing Texas to comment on this important air quality issue. Please contact any 
of us or Mr. Herb Will iams of our staff at (512) 239-4885 if you have any questions. 


Respectfully, 



BRM/JG/ls 


cc: The Honorable George W. Bush, Governor of Texas 
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Prepared Statement of Paul Kerkhoven, Director of Environmental 
Affairs, American Highway Users Alliance 

Mr. Chairman and members of the subcommittee, thank you for the invitation to 
appear before you today to present our views on how the U.S. Environmental Pro- 
tection Agency’s (EPA) proposed new ozone and particulate matter standards would 
impact transportation and specifically the Congestion Mitigation & Air Quality pro- 
gram. 

I am Paul C. Kerkhoven, Director of Environmental Affairs at the American High- 
way Users Alliance. The Highway Users represent a broad cross-section of busi- 
nesses and individuals who depend on safe and efficient highways to transport their 
families, customers, employees and products. We support the Clean Air Act and the 
health based scientifically sound standards that are its foundation as well as a 
strong Federal transportation policy and the prudent investment of scarce highway 
use taxes in those programs that enhance our economic productivity, improve road- 
way safety, and contribute to the enviable quality of life that Americans enjoy. 

I will begin today by noting the significant clean air accomplishments of the 
transportation community. I will then briefly outline current environmental require- 
ments applicable to transportation programs and offer our perspective on the imple- 
mentation of the proposed new national ambient air quality standards. I shall finish 
with some specific comments on the Congestion Mitigation & Air Quality (CMAQ) 
program. 


AIR QUALITY TRENDS 

The transportation sector has played a major role in attaining the air quality 
goals realized by areas across the country. Since 1970, population in the U.S. has 
grown by 28 percent, production of goods and services has doubled, there are 60 per- 
cent percent more drivers driving 80 percent more vehicles 116 percent more miles. 
Yet, carbon monoxide emissions from highway vehicles have been reduced by one 
third and volatile organic carbon emissions have been cut in half. 

Even today’s cleaner reformulated gasoline for California is so effective it’s almost 
like taking 3.5 million cars of the road — twice as many cars as are registered in Or- 
egon. Today’s cars have achieved a 95 percent reduction in tailpipe emissions since 
the 1960’s. As a result, it would take 20 of today’s new cars to produce as much 
tailpipe pollution as only one new car did 30 years ago. Automobile related air pollu- 
tion is well on its way to being a thing of the past. 

Those reduced motor vehicle emissions have been a major contributing factor in 
the air quality improvements realized nationwide. According to EPA data, ambient 
concentrations of the six major air pollutants have decreased almost 30 percent 
since 1970. As a result, every major city and urban area is making significant 
progress toward meeting the National Ambient Air Quality Standards. In fact, if we 
look at the most recent data only 40 some areas would be in violation of meeting 
the ozone standard. I expect reduced mobile source emissions to continue contribut- 
ing to improved air quality well into the next century. 

Yet, the EPA continues to downplay these results and argues that emissions from 
automobiles will begin to rise again by the year 2005 because of a projected steady 
increase in vehicle miles of travel. It should be noted that the agency has been pro- 
jecting an increase in vehicle emissions since the early 1980’s, and notice the re- 
sults. The EPA therefore advocates strict policies to control the growth of vehicle 
miles traveled. It does this by enforcing transportation control measures (TCMs) 
that discourage automobile use and advocating higher funding for the CMAQ pro- 
gram to implement these TCMs. 

A fundamental individual freedom, the freedom of mobility, is at stake whenever 
the government proposes to restrict Americans’ ability to choose where, when, and 
how to travel. There may be times when such restrictions are necessary, but those 
decisions should be made by our elected representatives and not by the subterfuge 
of a bureaucratic rulemaking procedure. An additional 94 million people living in 
at least 520 counties will be subject to programs designed to limit the use of their 
motor vehicles if the proposed new air quality standards are approved. This esti- 
mate is based on EPA figures. Estimates by others suggest that the additional num- 
ber of people affected could be significantly higher than 94 million. 

Such constraints on motor vehicle use not only restrict personal mobility but they 
can be a serious obstacle to economic growth and productivity increases. In addition, 
transportation control measures have proven to be substantially less effective at re- 
ducing mobile source emissions than have technological solutions such as cleaner 
burning fuels and cleaner running cars. By every measure, these technological im- 
provements have also been significantly more cost effective than programs intended 
to change travel behavior. 
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TRANSPORTATION AND AIR QUALITY 

The aim of the Clean Air Act is to bring all U.S. areas into compliance with cur- 
rent air quality standards. The Clean Air Act also requires that State and local 
transportation improvement plans contribute to a reduction in pollutants. ISTEA 
complements the Clean Air Act by giving increased decisionmaking power to metro- 
politan planning organizations (MPO’s) regarding the expenditure of Federal trans- 
portation dollars. ISTEA also gives these communities authority to use Federal 
highway funds for mass transit, air quality enhancements and other non-highway 
projects. 

The Clean Air Act’s largest challenge, however, is the requirement that State and 
regional transportation improvement plans in nonattainment and maintenance 
areas “conform” to State implementation plans. The State implementation plan in- 
cludes an estimate of emissions from all sources including cars and trucks (mobile 
sources) and the amount of reductions necessary in each category to meet the stand- 
ards. If actual vehicle emissions exceed the estimate in the State implementation 
plan, the transportation plan or the State implementation plan must be modified. 
If the State fails to modify its transportation plan or State implementation plan ap- 
propriately, Federal highway funds will be withheld. This is the “stick” that forces 
State and local officials to craft transportation plans which include the right mix 
of projects to reduce emissions. 

PROPOSED STANDARDS AND TRANSPORTATION 

The EPA proposed implementation policy which accompanies the new air quality 
proposal, states that the current conformity determination process will continue 
until State implementation plans that address the new standard are approved by 
the EPA. Depending on the standard finally chosen, we believe that at least 520 
counties across the Nation could be placed in nonattainment status for at least one 
of the requirements proposed. We question whether the current model-intensive con- 
formity process will still be meaningful with much larger non-attainment areas. For 
example, to make a conformity determination in rural areas will be a senseless and 
cumbersome exercise because in virtually all cases there are few, if any, transpor- 
tation alternatives. 

Changing direction in mid-course may significantly delay or run counter to efforts 
underway to assure reasonable further progress in attaining air quality standards. 
This will be extremely confusing for State and local officials and the general public. 

The substantial expansion of non-attainment areas may well require an expansion 
of the transportation demand models that have experienced budget shortfalls and 
are still part of the learning curve for local, State and Federal officials involved in 
traffic data processing. The proposals will likely result in tighter emission budgets 
and make conformity an even more challenging process. The proposals do not ad- 
dress the cost and effectiveness of the transportation control measures and these 
may be the most costly elements of further emission reduction efforts. 

The impact of highway funding sanctions could also affect much larger areas. We 
do not know if the inability of some areas to develop plans showing that they can 
attain the standard will lead to more frequent imposition of highway funding sanc- 
tions. Does the EPA intend to impose highway funding sanctions on the 8-20 resid- 
ual nonattainment areas in its partial attainment scenario? Loss of highway fund- 
ing, ironically, can delay highway projects that improve traffic flow and reduce emis- 
sions. Thus, the application of highway funding sanctions by the EPA can exacer- 
bate air pollution problems that the sanctions are intended to help solve. 

Transportation is a big part of the economic development equation. Highway im- 
provements, including projects to expand capacity and reduce congestion, should be 
expedited, not burdened with new regulatory hoops. 

TRANSPORTATION CONTROL MEASURES AND CMAQ 

Congress established the Congestion Mitigation and Air Quality Improvement 
Program in ISTEA primarily to help State and local governments meet the cost of 
implementing the transportation control measures required by the Clean Air Act. 
CMAQ funds — $1 billion per year apportioned to the States from the Highway Trust 
Fund — can be used for all but two of the TCMs listed in the Clean Air Act, plus 
any TCMs included in a State implementation plan approved by the Environmental 
Protection Agency and any projects approved by both the Federal Highway Adminis- 
tration and the F ederal Transit Administration in consultation with the EPA. 

First and foremost, we oppose setting aside a billion dollars of highway funds each 
year exclusively to meet costs imposed on State and local governments by the Clean 
Air Act. Those air quality projects may or may not be a top transportation priority 
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in a given area. By setting aside highway funds exclusively for such projects, Con- 
gress places a higher priority on them than on other transportation projects, such 
as safety improvements or additional highway capacity needed for economic develop- 
ment. We think those decisions should be made by State and local officials who 
know best what their top local transportation priorities are. 

A quick review of individual projects funded with CMAQ dollars over the first 4° 
years of ISTEA yields some examples that would raise questions about the wise use 
of highway taxes. To illustrate this point, I picked a few projects financed with 
CMAQ funds in States across the country. This is not intended to be an inclusive 
list. I could have added many more. 

• $933,000 — Purchase 210 bus radios at a total cost of $1,165,920. The Federal 
(CMAQ) share was $933,000 or $4,442 per radio 

• $67,000 — Develop a golf cart transportation program 

• $5,890,000 — Construct an esplanade and ferry pier 

• $146,000 — Supplement transit fare-box revenues 

While I am not familiar with any of these individual projects, I don’t doubt that 
they have benefited, and are appreciated by, certain local citizen groups. One won- 
ders, however, how they compare in priority with any of the myriad safety or high- 
way capacity needs faced by State and local officials. We won’t ever know the an- 
swer to that question because those officials weren’t allowed to spend CMAQ dollars 
on safety or capacity improvements. 

Again, Mr. Chairman, many of these projects may be a high priority and have a 
salutary impact on the local economy. Unfortunately, we cannot truly gauge the pri- 
ority of these or other CMAQ-funded projects relative to traditional road improve- 
ments because State and local officials are not allowed to weigh the CMAQ-eligible 
projects against other local projects to improve mobility or safety. ISTEA doesn’t 
give them a choice. They must either spend or lose their CMAQ funds on the limited 
array of EPA-approved projects. 

Mr. Chairman, the Highway Users supports efforts to eliminate the separate 
CMAQ funding category. Instead of the current CMAQ set-aside, we would make 
air quality and congestion mitigation projects eligible for funding under a stream- 
lined Surface Transportation Program (STP). 

We do not support the assertion that State transportation officials will not con- 
sider or implement TCM’s in their transportation plans if they do not have a specific 
set-aside for them. It is not the CMAQ program that drives these requirements. The 
Clean Air Act mandates that State transportation officials give priority consider- 
ation to TCM’s in their clean air plans, and if attainment goals are not reached, 
the State faces highway funding sanctions. What greater incentive is there? Ameri- 
ca’s motorists should be able to count on their highway taxes being used for road 
improvements, and State and local transportation officials should have greater au- 
thority to set their own transportation priorities. 

CMAQ AND NEXTEA 

We have several concerns with the CMAQ proposals contained in the Administra- 
tion’s “National Economic Crossroads Transportation Efficiency Act” (NEXTEA), re- 
cently introduced by Senators Chafee and Moynihan. We do not support the “Hold 
Harmless” provision for CMAQ funding, nor do we support the proposal that when 
a State submits its new SIP the CMAQ funding increase is triggered. Both provi- 
sions expend CMAQ funding at the expense of the more flexible STP account. 

As an alternative to the set-aside, it seems quite logical for the Congress to repeal 
CMAQ in its entirety and allow States to utilize any and all funding from the STP 
program to achieve the Clean Air Act goals. More of the areas that could be facing 
nonconformity determinations would be able to tailor their transportation programs 
to meet their specific circumstances. 

If the Congress chooses to retain a separate CMAQ account, we do support the 
Administration’s proposal to make eligible for CMAQ funding two of the TCMs that 
show great promise for improving air quality: the reduction of vehicle emission dur- 
ing periods of cold-start conditions, and measures that encourage the owners of pre 
1980 model year high-emitting cars and light-duty trucks to voluntarily remove 
them from the road. These TCMs are listed in the Clean Air Act but were excluded 
from the list of TCMs made eligible for CMAQ funding in ISTEA. 

In addition, “congestion mitigation” projects should be eligible for any continued 
CMAQ program. Most projects currently funded with CMAQ dollars are air quality 
projects. Congestion mitigation projects, such as those that increase the capacity for 
single occupant vehicles in ozone and CO non attainment areas, are not currently 
eligible for CMAQ funds. For example, freeway interchanges with insufficient merge 
lanes or other capacity problems are frequently traffic choke points. Yet, improve- 
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ments to those intersections that would ease the flow of traffic are generally ineli- 
gible for CMAQ funding because they create additional capacity for single occupant 
vehicles. Congress should correct this problem to help alleviate congestion in any 
renewed CMAQ program. 


CONCLUSION 

Mr. Chairman, improving air quality is an important national goal and the trans- 
portation sector of our economy certainly has a role to play. Our central points are 
as follows: current and emerging technologies will ensure the continuing decline of 
mobile source emissions without the new air quality standards. We should not bur- 
den vast areas of the country with new regulatory hoops the proposed standard 
changes will create. The transportation control measures needed to meet the new 
standards could cause significant economic hardship and will — echoing comments of 
the U.S. Department of Transportation — require lifestyle changes by a significant 
part of the U.S. population. 

Finally, the Clean Air Act gives transportation officials strong incentives to make 
air quality projects a top priority. We urge Congress to give those officials a truly 
flexible Surface Transportation Program account that will allow them to weigh all 
their local transportation needs, including air quality improvements, when estab- 
lishing funding priorities. 

I appreciate the opportunity to have presented the Highway Users’ views on the 
air quality standards proposals and their impact on transportation and the CMAQ 
program. I would be pleased to answer any questions that you might have. 
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Center for Study of Public Choice 
George Mason University 


March 12. 1997 

Honorable Carol M. Browner. Administrator 
U. S. Environmental Protection Agency 
401 MSt.. S. W. 

Washington. D. C. 20460 

Dear Administrator Browner. 

The Environmental Protection Agency's proposals to change the National 
Ambient Air Quality Standards for ozone and particulate matter raise a number of 
important issues on which EPA has requested comment. The attached analyses were 
prepared for the Regulatory Analysis Program in response to EPA's request for 
comments. 

The Regulatory Analysis Program of the Center for Study of Public Choice at 
George Mason University in Fairfax. Virginia is dedicated to advancing knowledge of 
regulations and their impact. As part of its mission, this program produces careful and 
independent analyses of agency rulemaking proposals from the perspective of the public 
interest. Our objective is to provide agencies with analy ses that reflect the interest of the 
average citizen. 


The attached studies were prepared for the Regulatory Analy sis Program in 
accordance with our objective of providing careful and unbiased analyses of agencies' 
proposed regulations. These analyses provide an assessment of EPA's proposals, the 
science and evidence concerning the proposals, and the regulatory impact analy ses EPA 
conducted to accompany the proposals. In addition, we have prepared additional 
analy sis. information, and quantitative estimates in certain areas. 

Both analy ses suggest that EPA's December 1996 proposals do not offer a solid 
case for adopting more stringent ozone and particulate matter standards. EPA's 
science advisors do not endorse either proposal on public health grounds. Furthermore, 
the costs of the proposed standards are huge. 

In the case of ozone, more than 98% of the health benefits EPA claims the 
proposed standard will produce is based on one study that appears not to have been 
reviewed by EPA's science advisory committee (CASAC). Furthermore. EPA has 
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neglected to consider the harm that will be caused by an increase in the public's exposure 
to ultraviolet rays as a result of a decrease in ozone and particulate matter. The benefits 
of ozone’s screening effect should be considered along with its negative effects. Our 
analysis provides estimates of the impact of increased exposure to ultraviolet radiation on 
health and welfare. 

In the case of particulate matter, EPA’s science advisors could not agree on EPA's 
proposal. Furthermore, it is not clear whether EPA has drawn the correct inferences from 
the studies relating particulates and health effects, due to questions about the effect of 
other "confounding” variables such as humidity. 

The costs of both proposals are enormous. Even EPA’s estimates of partiul 
compliance with the proposed standards are large — between $600 million and $6.3 billion 
annually for ozone and $6.3 billion annually for particulate matter. In the case of ozone. 
EPA's own regulatory analysis estimates the costs of the proposed standard to greatly 
exceed the benefits. Our own analyses, presented in the attached documents, suggest 
much higher costs — between $54 billion and $328 billion per year for ozone and $55 
billion per year for fine particles. While EPA does not consider cost in formulating its 
proposals, these estimates are informative, especially when one considers the evidence 
correlating lower incomes to poorer health. To the extent that these proposals reduce 
economic growth, income and the health of individuals will suffer even more. 

Our analysis leads us to conclude that EPA should not proceed with promulgation 
of the proposed standards for ozone or for particulate matter. Health and welfare will in 
all likelihood be harmed rather than helped if these proposals are implemented. Further 
research on questions raised about fine particles is needed. For ozone. EPA’s own 
estimates indicate that the costs of the current standard exceeds the health benefits. 
Perhaps further study on the current standard and its form, including ultraviolet radiation 
effects, could be done to devise better ways to reduce costs and improve health benefits. 
Both study programs can be pursued while levels of pollution continue to decline under 
the current standards. 

Finally, we believe EPA should undertake additional analysis, not only to improve 
the quality of its rulemaking, but also to fulfill other requirements. Specifically, the 
following laws and executive order require such analyses. (1) The Unfunded Mandates 
Reform Act of 1995 (UMRA) requires federal agencies to assess the effects of their 
regulatory actions on state, local, and tribal governments and the private sector, and 
conduct cost-benefit analyses of regulations imposing costs of $100 million or more in a 
year. (2) The Regulatory Flexibility Act (RFA) requires federal agencies to examine the 
impact of proposed regulations on small entities. Agencies must either certify that a rule 
will not have a significant economic impact on a substantial number of small entities, or 
evaluate the alternatives that would minimize such an impact. (3) Executive Order 12866 
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requires federal agencies to conduct a regulatory impact analysis of significant regulatory 
actions. 


EPA interprets Sections 108 and 109 of the Clean Air Act to prohibit the 
consideration of cost-effectiveness or economic feasibility in setting ambient air quality 
standards. EPA uses this view to the determine that provisions of UMRA do not apply. 
However, even if EPA is correct in its view that the Clean Air Act dominates the 
provisions of UMRA and precludes consideration of costs in its setting of standards, the 
Clean Air Act does not prevent EPA from estimating costs or assessing a regulation's 
effects. Just as EPA estimated costs in its regulatory impact analysis because the 
analysis was required by Executive Order 12866, EPA could also perform the analysis as 
required by UMRA. 

EPA believes that its proposals for ozone and particulate matter will not have a 
significant economic impact on a substantial number of small entities because it merely 
sets a standard, while the implementing regulations will impose costs. It is unrealistic to 
separate the two, since implementing regulations impose costs as a direct result of the 
standard setting. Therefore, the standards proposed in these rules will, if adopted, 
impose large costs on a substantial number of small entities and EPA must comply with 
the requirements of the Regulatory Flexibility Act. 

The Regulatory Analysis Program appreciates the opportunity to comment on 
EPA’s proposals. Please place these comments on ozone and particulate matter into the 
record of both rulemaking proceedings (61 FR 65716 - Docket No. A-95-58 and 61 FR 
65638 - Docket No. A-95-54, respectively). We hope that consideration of these 
comments will enhance the quality of EPA’s proposals. 
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Executive Summary 


The Regulatory Analysis Program offers the following conclusions and 
recommendations regarding EPA's proposed revision to the ozone National 
Ambient Air Quality Standard (NAAQS) and the accompanying Regulatory 
Impact Analysis (RIA). 

A. The proposal will not improve public health and 
welfare. 

EPA interprets the Clean Air Act to prohibit the consideration of costs in 
setting NAAQS. Even if one were to accept EPA's interpretation of its statute, 
EPA appears to have ignored important public health and welfare 
considerations. 

There is little scientific basis for the selection of the standard, and the health 
and welfare benefits attributed to the proposal are small and highly uncertain. 
Moreover, EPA has chosen not to consider important risk information 
relevant to public health and welfare, arguing that the statute only allows it to 
consider the negative impacts of chemicals, not their positive impacts. 

As a result, EPA's proposal may harm public health and welfare, regardless of 
cost. For example, the potential for a change in the ozone standard to increase 
people's exposure to ultraviolet radiation raises serious questions about the 
net health and welfare effects of this proposal. Taking into consideration the 
beneficial screening effects of ozone on ultraviolet radiation, we estimate that 
the impact of attaining the proposed standard would be to increase health 
risks by over $280 million per year. This is particularly disturbing in light of 
the enormous costs full attainment of this rule would impose on every aspect 
of our lives. 

When the costs of the proposal are considered, the negative impact on public 
health is even more dramatic. If, as recent studies suggest, poverty is a more 
important risk factor for asthma than air quality, the rule may well increase 
the very disease it is purportedly targeted at improving. Moreover, studies 
linking income and mortality suggest that the cost of this proposal would, by 
lowering incomes alone, result in an increase in 4,250 to 5,667 deaths per year. 

EPA has a responsibility for setting NAAQS that protect public health and 
welfare. To fulfill that responsibility it cannot ignore important health and 
welfare effects which can be readily, and reliably, quantified. 
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B. EPA’s regulatory impact analysis does not provide an 
adequate basis for making a sound policy judgment. 

According to EPA's own RIA, the costs of the proposal will exceed the 
benefits. Furthermore, questionable assumptions and serious omissions in 
the RIA lead to an understatement of costs. EPA admits that "aggregate total 
costs underestimate the true cost of each alternative to such an extent that the 
metric's reliability must be limited." EPA estimates the cost of only partially 
complying with the current and proposed standards. EPA does not include 
the costs of regional controls in its estimates of either the current or proposed 
ozone NAAQS. EPA also assumes that areas that can achieve ozone 
concentrations that are only 64 percent of the standard will incur no costs. As 
a result of these deficiencies, our analysis suggests that EPA's cost estimates 
reflect less than 5 percent of the true full costs of attainment. 

Modeling, exposure, and valuation constraints make EPA's benefit estimates 
very uncertain. CASAC observed that due to the compounded uncertainties 
in the approach to estimating welfare effects, "small differences in benefits 
may have no significance..." EPA places its best (i.e., most likely) estimate of 
the incremental health benefits of the proposed standard is at the low end of 
its range, between $11 million and $108 million. 

According to EPA, more than 98 percent of its total estimated health benefits 
come from reduced mortality, not the other health benefits EPA relies on to 
support its proposal. However, this estimate of reduced fatalities is based on a 
single study that was not discussed in the criteria document or staff paper, and 
thus not reviewed by EPA's science advisory committee (CASAC). 

C. The costs of the proposed standard are strikingly high. 

Even after imposition of all feasible control measures, EPA anticipates a large 
degree of nonattainment. Without any change in the current NAAQS, EPA 
estimates that between 39 million and 57 million people will live in non- 
attainment areas for the foreseeable future. EPA expects an additional 14 
million to 32 million people would live in non-attainment areas under the 
proposed revised standard. 

EPA estimates that partial attainment of the standard will cost billions of 
dollars each year and impose costs in excess of benefits on Americans of 
between $1.1 billion and $6.2 billion each year. These net costs are over and 
above EPA's estimates of the annual net costs of partially complying with the 
existing standard, which are also considerable — EPA estimates the costs of 
partially meeting the current standard will exceed benefits by between $400 
million and $2.2 billion per year. 
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The full costs of meeting this standard would be orders of magnitude higher 
than EPA's estimated costs of partial attainment. Our analysis suggests that 
the full cost of attaining the current standard will be between $22 billion and 
$53 billion per year. We estimate that the proposed standards will impose 
additional costs in the range of $54 billion to $328 billion per year (1990 
dollars). 

D. Recommendations 

Based on our review and analysis of EPA's proposal, we offer the following 
recommendations. 

1. EPA should not proceed with promulgation of the 
proposed standard. 

In light of EPA's science panel's conclusion that the proposed standard (level 
and number of exceedances) is not significantly more protective of public 
health than the alternatives examined, and the very real concern that 
implementation of this rule will actually harm public health and welfare, 
EPA should not proceed with its promulgation. 

There may be adequate basis for changing the averaging time and form of the 
standard. However, as EPA's own analysis suggests that the current level of 
the standard already imposes social costs (both in terms of health and welfare) 
that exceed its benefits, EPA should not select a level and number of 
exceedances that is more stringent than the current standard. 

2. More effective, alternatives are available for addressing 
the potential ill effects of ozone. 

Non-regulatory approaches are available to achieve the public health benefits 
targeted by this rule. As CASAC recommended in its November 30, 1995 
closure letter on the primary standard, public health advisories and other 
targeted approaches may be an effective alternative to standard setting. 

Because there is no apparent threshold for responses and no 
"bright line" in the risk assessment, a number of panel members 
recommended that an expanded air pollution warning system be 
initiated so that sensitive individuals can take appropriate 
"exposure avoidance" behavior. Since many areas of the 
country already have an infrastructure in place to designate 
"ozone action days” when voluntary emission reduction 
measures are put in place, this idea may be fairly easy to 
implement. 
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Furthermore, research and education are more likely to target what some 
public health experts regard as a more important factor behind the increasing 
incidence of asthma during a period in which ozone (and other pollutants) 
are declining — poverty and poor living conditions. 
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I 


Introduction 


Ozone is a gas that occurs naturally in the earth's troposphere and 
stratosphere. It is also created when sunlight reacts with nitrogen oxides 
(NOx), and volatile organic compounds (VOCs). Tropospheric (ground-level) 
ozone is the primary constituent of urban smog. 

Ozone levels are heavily influenced from year to year by meteorological 
conditions. EPA observes that the lowest national mean level of ozone was 
recorded in 1992, and the highest in 1988. After adjusting for meteorological 
effects, however, the year to year trend shows a continued improvement in 
ozone concentrations of about one percent a year. 1 

Ozone is associated with respiratory problems, particularly in sensitive 
individuals. It is also credited with reducing the harmful effects of ultraviolet 
rays. Because it "may reasonably be anticipated to endanger public health and 
welfare," ozone has been identified under the Clean Air Act as a "criteria 
pollutant." The U.S. Environmental Protection Agency (EPA) must 
periodically review and, as necessary, revise its National Ambient Air Quality 
Standards (NAAQS) for criteria pollutants. 

The CAA charges EPA with setting NAAQS that protect public health and 
welfare. In these comments, 2 we examine whether EPA's December 1996 
proposed revision to the ozone NAAQS meets this mandate. 

The rest of our comments are organized as follows. 

Section II Review of EPA’s Proposal 

We review EPA's statutory obligations, its interpretation of those obligations, 
and the factors EPA relied on in making its policy judgment regarding the 
appropriate standard to protect public health and welfare. This review 
suggests that because EPA bases its policy judgment on a narrow set of criteria, 
the resulting rule is likely to result in public health and welfare outcomes 
contrary to EPA's expressed intent. 

Section III Review of EPA’s Regulatory Analysis 

EPA's own regulatory analysis, summarized in the first part of this section, 
concludes that the costs of implementing the proposed standard will exceed 


1 U.S. EPA National Air Quality and Emissions Trends Report, 1995. 

: These comments were prepared by Susan E. Dudley, Vice President and Director of 
Environmental Analysis at Economists Incorporated with support from the Regulatory Analysis 
Program at the Center for Study of Public Choice at George Mason University. 
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the benefits. In the second part of this section, we identify major flaws in 
EPA's analysis and present revised estimates of the benefits and costs of the 
proposal based on our own analysis. 

Appendix A Uncertainties in EPA’s Analysis 

Due to the considerable uncertainty in the science associated with both ozone 
modeling and the health and welfare effects of different ozone levels, EPA's 
analysis necessarily involves numerous assumptions. This appendix reviews 
key uncertainties and assumptions. 

Appendix B Ozone’s Impact on Ultraviolet Radiation 

Ozone in the troposphere, like ozone in the stratosphere, has the beneficial 
effect of screening ultraviolet radiation, which is known to have various 
health and welfare effects including melanoma and non-melanoma skin 
cancer, cataracts, and crop and fishery damage. This appendix presents our 
analysis of the harmful public health and welfare impact that would be 
caused by the reduction in tropospheric ozone if this rule is implemented. 

Appendix C The Full Costs of Attainment 

EPA's estimates reflect only the cost of partial attainment. In this appendix, 
we present our analysis of the full costs based (1) on assumptions EPA uses in 
its analysis, and (2) on our revisions to EPA's estimates. 

Appendix D Control Measures to Achieve Partial Attainment 

This appendix reproduces EPA's Table C-l from Appendix C of its Ozone 
NAAQS RIA. The table lists the control measures EPA expects to be used to 
achieve partial compliance with the current and proposed standards. 
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II 


Review of EPA's Proposal 


In this section we review the statutory basis for setting national ambient air 
quality standards (NAAQS), EPA's interpretation of its statutory obligations, 
and the criteria the agency considered in proposing to revise the ozone 
NAAQS. The following key conclusions emerge from this review. 

Without scientific evidence that any of the analyzed alternatives is more 
protective of health and welfare than another, the selection of a standard 
reflects a policy judgment. EPA's Clean Air Scientific Advisory Committee 
(CASAC), a legislatively established body of independent experts that 
provides advice to EPA on scientific issues, agrees that the form and 
averaging period on which the current standard is based could be improved. 
However, CASAC concluded that "there is no 'bright line' which 
distinguishes any of the proposed standards (either the level or the number of 
allowable exceedances) as being significantly more protective of public 
health." Moreover, the majority of members on the panel who expressed an 
opinion preferred a level of the standard that is less stringent than that 
proposed by EPA. As ozone exhibits no threshold concentration level below 
which biological responses are not observed, EPA and its legal and scientific 
advisors agree that policy judgments must drive the selection of the standard. 
In other words, EPA must make a risk management decision. 

By narrowly focusing its policy judgment, EPA's selection of the proposed 
level and form of the standard is likely to result in perverse and unintended 
public health and welfare outcomes. At best, EPA's own analysis suggests that 
the proposed standard will result in (1) very small changes in health status for 
a very small population of sensitive individuals, and (2) small reductions in 
crop damage. It is more likely that the proposal will actually harm public 
health and welfare. This is true even without considering the huge costs of 
the proposal, which clearly could be used in other ways to promote health 
and welfare more effectively. 

The remainder of this section discusses these issues in greater depth. In 
section A we summarize the requirements of the Clean Air Act (CAA). In 
section B we summarize EPA's proposal. We examine and comment on 
EPA's decision regarding the primary standard in section C, and the secondary 
standard in section D. We present our conclusions in section E. 

A. Summary of Statutory Requirements 

Sections 108 and 109 of the CAA require EPA to review periodically the air 
quality criteria and national ambient air quality standards (NAAQS) for 
criteria pollutants, including ozone (0 3 ). The CAA directs EPA to set both a 
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primary standard (to protect the public health), and secondary standard (to 
protect public welfare). 

The CAA defines a primary standard as one "the attainment and 
maintenance of which, in the judgment of the Administrator, based on such 
criteria and allowing an adequate margin of safety, are requisite to protect the 
public health." 1 

The Act states that a secondary standard must "specify a level of air quality the 
attainment and maintenance of which, in the judgment of the 
Administrator, based on [the] criteria, [are] requisite to protect the public 
welfare from any known or anticipated adverse effects associated with the 
presence of such air pollutant in the ambient air.” 2 Welfare effects include 
"effects on soils, water, crops, vegetation, manmade materials, animals, 
wildlife, weather, visibility and climate, damage to and deterioration of 
property, and hazards to transportation, as well as effects on economic values 
and on personal comfort and well-being.” 3 

B. Summary of EPA’s Proposal 

EPA proposes changes in the primary and secondary NAAQS, as summarized 
below. 


1 . Primary Standard 

EPA's November 1996 Federal Register notice (61 FR. 65716) proposes changes 
to the averaging period, level, and form of its primary (i.e., health based) 
ozone NAAQS that would: 

• Base attainment of the standard on 8-hour, rather than 1-hour averages. 

• Tighten the current "level" of the standard to 0.08 parts per million (ppm) 
averaged over eight hours from 0.12 ppm averaged over one hour. 

• Change the test for attainment (which EPA refers to as the "form") of the 
standard to a 3-year average of the third-highest ozone concentration 
(averaged over 8 hours). (The current test of attainment is whether a site 
exceeds the 1-hour standard on average no more than once per year, 
averaged over three years.) 


1 CAA Section 109(b)(1) (42 U.S.C. 7409) 

: CAA Section 109(b)(2) (42 U.S.C. 7409) 

5 CAA Section 302(h) (42 U.S.C. 7602(h)) 
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Under the proposal, an area would be in attainment with the standard when 
the average of the third-highest daily ozone concentration 4 over the last three 
years is less than or equal to 0.08 ppm. In addition to the proposed standard, 
EPA requests public comment on two alternative levels for the primary 
standard: a less stringent 0.09 ppm, and a more stringent 0.07 ppm. 5 EPA also 
solicits comment on the appropriate concentration-based form (loosely 
referred to as the number of exceedances). 

These comments focus primarily on EPA's proposed change in the level of 
the standard. The rationale for the change in averaging time (that longer 
averages better reflect actual exposure to ozone) appears reasonable, and is 
supported by EPA's science advisors. EPA's rationale for changing the form of 
the standard (that the current form, which allows one exceedance per year, is 
unstable because areas flip-flop between attainment/nonattainment status) is 
also reasonable, though EPA's choice of the third-highest maximum 
concentration is not supported by science. 

2. Secondary Standard 

EPA proposes to revise the secondary standard so that it will be identical to 
the proposed primary standard. (The current secondary standard is set 
identical to the existing 0.12 ppm 1-hour primary standard.) EPA requests 
comment on an alternative "seasonal standard expressed as a sum of hourly 
O, concentrations greater than or equal to 0.06 ppm, cumulated over 12 hours 
per day during the consecutive 3-month period of maximum concentrations 
during the O-, monitoring season, set at a level of 25 ppm-hour." 6 This 
alternative form does not appear to be well-supported. Our comments on the 
secondary standard address both the level and the proposed alternative form. 

The next two sections discuss the factors EPA's considered in setting the 
primary and secondary standards, and the potential impact of these standards 
on public health and welfare. 

C. Evaluation of EPA’s Decision Regarding the Primary 
Standard 

In interpreting the statutory language regarding the primary or health-based 
standard, EPA recognizes: 

The Act does not require the Administrator to establish a 
primary NAAQS at a zero-risk level but rather at a level that 


4 These are daily maximum 8-hour average ozone concentrations. 

5 EPA considers the current 0.12 ppm 1-hour standard equivalent to a 0.09 ppm 8-hour standard. 

6 Preamble, 1(A) 
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reduces risk sufficiently so as to protect public health with an 
adequate margin of safety. 7 

EPA's panel of science advisors, CASAC, emphasizes in its communications 
with EPA that no scientific basis exists for determining a threshold level that 
is protective of public health. Without a bright line, EPA admits that its 
selection of a level and number of allowed exceedances for the 8-hour 
standard is a policy judgment, as opposed to a purely scientific judgment, that 
must reflect an assessment of risk. 

Yet, EPA constrains this policy judgment to a narrow range of considerations. 
"As interpreted by the Agency and the courts, this decision is a health-based 
decision that specifically is not to be based on cost or other economic 
considerations." 8 

This approach to interpreting EPA's responsibility for protecting public health 
prevents the agency from considering factors that would normally be 
considered important in any policy judgment. As discussed in Section HI 
below, the estimated benefits and costs of this proposal raise serious questions 
about its effectiveness at protecting public health. 

Even if one were to accept EPA's interpretation of what may be considered in 
setting the primary standard, EPA appears to have ignored important public 
health considerations. The scientific basis for the selection of the standard is 
far from definitive, and the health risk benefits attributed to the proposal are 
small and highly uncertain. Moreover, EPA has chosen not to consider 
important risk information relevant to public health. As a result, the 
proposed primary standard may well result in policy outcomes contrary to 
EPA's expressed intent. 

1. The proposal lacks strong scientific support. 

EPA bases the revised level of the standard on evidence that ozone-induced 
health effects may occur at levels lower than the current standard. Yet this 
evidence is weak, and the majority of EPA's science advisors preferred levels 
that are less stringent than that proposed by EPA. 

a) Evidence of health effects is weak. 

EPA bases its selection of the 0.08 standard on the following evidence of 
ozone-related effects: 


7 Preamble, 1(A) 

* RIA Executive Summary 
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• Human clinical studies show associations between exposure to ozone 
concentrations of 0.08 ppm over 6- to 8-hour periods and "lung function 
decrements, respiratory symptoms (e.g., cough, pain on deep inspiration), 
nonspecific bronchial responsiveness, and biochemical indicators of 
pulmonary inflammation. EPA recognizes that the observed clinical 
effects are transient, reversible, and generally asymptomatic (i.e., do not 
present any symptoms of disease or discomfort). However, it concludes 
that "while group mean responses in clinical studies at the lowest 
exposure level tested of 0.08 ppm are typically small or mild in nature, 
responses of some extremely sensitive individuals are sufficiently severe 
and extended in duration to be considered adverse." 

• Epidemiological studies suggest an association between high ozone 
concentrations and excess hospital admissions. EPA considers this 
epidemiological association to be a public health problem warranting a 
tighter standard, but it recognizes the effect of the proposal on respiratory 
hospital admissions will be very small (on the order two percent or less). 10 

• Long-term laboratory animal studies suggest changes in lung biochemistry 
and structure. However, these studies do not show effects on lung 
function as a result of those changes, even though the animals were 
exposed continuously over many months to much higher doses of ozone 
than would occur under current standards. Moreover, EPA acknowledges 
that it is "unclear whether long-term exposures to ambient 0 3 levels result 
in similar chronic health effects in humans." 11 

b) The proposed level lacks support from scientific 
advisors. 

To support its proposal, EPA focuses on the consensus reached by CAS AC 
regarding the scientific basis for the proposed rule. The preamble to the 
proposal states: 

"It was the consensus of the Panel that although our 
understanding of the health effects of ozone is far from 


- Preamble, 11(C)(2) 

EPA states "that the O, -induced excess hospital admissions represent a relatively small 
fraction of the overall respiratory-related hospital admissions for asthmatics over the seven 
month O, season. Based on an estimated 15,000 admissions per year during the O, season, the 
reduction in hospital admissions for asthmatics for any respiratory-related reason in going from 
"as is” air quality to attaining a 0.08 ppm, 8-hour, 1-expected exceedance standard is about 2%. 
Similarly, the reduction from attaining the current 1-hour standard to attaining a 0.08 ppm, 8- 
hour, 1-expected exceedance standard represents about a 0.6% decrease in total respiratory 
admissions for asthmatics due to all causes." Preamble, 11(B)(2)(b) 

" Preamble, 11(C)(2) 
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complete, the document provides an adequate scientific basis for 
making regulatory decisions concerning a primary ozone 
standard." 

However, a review of CASAC closure documents reveals that the panel was 
more circumspect. While the panel agreed that EPA had adequate bases for 
making a regulatory decision, it did not endorse the decision EPA made. In 
fact, most panel members who expressed an opinion on the level of the 
standard preferred one equivalent to the current standard. CASAC also 
emphasized the uncertainties in the risk and exposure information on which 
the proposal is based, "because of the myriad of assumptions that are made to 
estimate population exposure and risk, large uncertainties exist in these 
estimates." 12 

CASAC also highlighted the small differences in health protection between 
the current standard and the proposed alternatives. It concluded that 

there is no 'bright line' which distinguishes any of the proposed 
standards (either the level or the number of allowable 
exceedances) as being significantly more protective of public 
health. For example, the differences in the percent of outdoor 
children ... responding between the present standard and the 
most stringent proposal (8H1EX at 0.07 ppm) are small and their 
ranges overlap for all health endpoints. ... [W]hen ozone- 
aggravated asthma admissions are compared to total asthma 
admissions, the differences between the various options are 
small.' 2 

Furthermore, the majority of CASAC preferred a less stringent standard than 
that proposed by EPA: 

Of the ten panel members who expressed their opinions, all ten 
favored multiple allowable exceedences, three favored a level of 
0.08 ppm, one favored the mid to upper range (0.08 - 0.09 ppm), 
three favored the upper range (0.09 ppm), one favored a 0.09 - 
0.10 ppm range with health advisories issued when the 8-hour 
ozone concentration was forecasted to exceed 0.07 ppm, and two 
just endorsed the range presented by the Agency as appropriate 
and stated that the selection should be a policy decision. 14 


'■ CASAC letter to Carol Browner RE: Closure an the Primary Standard Portion of the Staff 
Paper for Ozone 
11 Ibid. 

14 Ibid. 
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In summary, while EPA stresses that its decision is purely a public health 
decision, scientific experts stress that "there is no 'bright line' which 
distinguishes any of the proposed standards (either the level or the number of 
allowable exceedances) as being significantly more protective of public 
health." In other words, the panel did not find the proposed standard to be 
significantly more protective of public health than the existing standard. 

2. EPA’s selection criteria is flawed. 

The preamble suggests that after examining the scientific evidence regarding 
the health effects of ozone, the Administrator put the public health effects 
associated with tropospheric ozone "into a broader public health 
perspective." 15 

In deciding between the 0.08 ppm and 0.09 ppm alternatives, the 
Administrator took into account several factors including: 1) 
estimates of risk, in terms of the percentage of children likely to 
experience respiratory symptoms and decreases in lung function 
of concern; 2) estimates of exposures to the lowest concentration 
at which other, more uncertain effects have been observed; and 
3) the body of health effects evidence as a whole. 16 

Yet, the factors actually considered by EPA in selecting the proposed 0.08 ppm 
level of the standard actually reflect a narrow set of public health 
considerations. When considered in a broader context, it is not at all clear 
that overall public health would improve significantly as a result of 
implementing this rule. In fact, there is evidence that this proposal would 
actually have a detrimental effect on public health. 

The 1997 final report of the Presidential/Congressional Commission on Risk 
Assessment and Risk Management points out that "many risk management 
failures can be traced to ... not considering risks in their broader context" and 
that traditionally "most risk management has occurred in an artificially 
narrow context" without regard for other risks. 17 The three factors identified 
in the preamble as the Administrator's considerations in selecting the 0.08 
ppm standard illustrate this problem. 

For the first factor — estimates of risk to outdoor children — EPA observes a 
"continuum of risk reduction" in going from 0.09 ppm to 0.08 ppm. This 
observation is based on Table 1 of the preamble, which suggests that the 


15 Preamble, 11(C)(2) 
le Preamble, 11(C)(2) 

1 The Presidential/Congressional Commission an Risk Assessment and Risk Management, 
Framework for Environmental Health Risk Management, Final Report, Volume 1, January 1997, 
pp. 5, 9. 
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percent of "outdoor children" 18 experiencing moderate or severe pain on deep 
inhalation would decline from 1.3 percent or 0.9 percent to 0.8 percent or 0.6 
percent, depending on the form of the 0.08 ppm standard. As noted above, 
these clinically-observed effects are largely short-lived and reversible. 
Moreover, as CAS AC pointed out, the ranges of effects overlap for all 
standards. For example, the percent of outdoor children expected to 
experience effects with a 0.09 ppm, 1 expected exceedance standard ranges 
from 0.1 percent to 3.5 percent, compared to a range of 0.1 percent to 3.2 
percent for a 0.08 ppm, 5 expected exceedance standard. Thus, while EPA's 
table does suggest a continuum of risk reduction, the changes in risk are so 
small, uncertain, and overlapping that no level or number of allowable 
exceedances emerges as being more protective of public health . 19 

The second factor considered by EPA are "estimates of exposures to the lowest 
concentration at which other more uncertain effects have been observed." 
Here, EPA supports its decision with the observation that fewer outdoor 
children are likely to be exposed to concentrations of 0.08 ppm under a more 
stringent standard. 20 This is not a surprising result. However, since there is 
no threshold of effects at concentrations of 0.08 ppm, it doesn't provide much 
insight. Furthermore, if, as CASAC Chairman, Dr. Wolff noted in Senate 
hearings, the average person spends 90 percent of the day indoors, the change 
in exposure for the whole population as a result of this rule is likely to be 
very small indeed. 

The third factor considered by EPA is the "body of health effects evidence as a 
whole." Here, EPA observes that in clinical studies, researchers have chosen 
0.08 ppm as the lowest level on which to conduct studies, and that this level 
"does provide a strong point of consistency in the currently available 
scientific evidence." 21 This "consistency," however, reflects not scientific 
evidence of threshold effects at 0.08 ppm, but simply the lowest level 
researchers have chosen to study. Had researchers studied a level of 0.06 
ppm, would EPA feel compelled to choose that as its standard? EPA appears 
to be seeking a threshold, even though it recognizes that ozone may elicit a 
continuum of biological response, and that no threshold exists. 

None of these three factors considers the risk of exposures to ozone in a 
broader context. For example, these three factors do not reflect the 
acknowledged fact that the effects of concern are temporary and often 
asymptomatic. Nor do they reflect the fact that even in the more uncertain 


' Though "outdoor children" is the at-risk population at which this rule is targeted, this term 
are not defined in the preamble. 

' The President's Council of Economic Advisors (CEA) expresses this concern in its December 13, 
1996 comments on EPA's proposal. 

Preamble, 11(C)(2) 

:1 Preamble, 11(C)(2) 
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epidemiological studies, hospital admissions associated with ozone levels 
represent a very small fraction — 0.6% percent — of all hospital admissions for 
asthmatics. The Presidential/Congressional Risk Commission states that a 
good policy decision "[c]an be shown to have a significant impact on the risks 
of concern," 22 something that has not been attempted in setting this standard. 

Perhaps most importantly, these factors do not consider any offsetting health 
effects associated with reductions in ozone. As discussed more fully below, 
because tropospheric ozone has the beneficial effect of reducing exposure to 
harmful ultraviolet rays, any reductions in ozone will have detrimental 
effects on public health. 

3. EPA’s proposal may harm public health. 

The narrow focus of this decision is unlikely to lead to effective public health 
outcomes. Examined in the best light, the proposal may result in small 
changes in the health of a small number of sensitive individuals. 23 As noted 
above, the uncertain scientific evidence suggests that EPA's proposal will 
provide benefits in the form of transient, reversible, and largely 
asymptomatic respiratory effects. Hospital admissions from respiratory- 
related illness are optimistically estimated to decline by less than one percent. 
As scientists confirmed in Senate hearings on this rule, the vast majority of 
the population will observe no effect in their health or well-being as a result 
of this rule. 24 If funds for public health protection were unlimited, this might 
not be a concern. But this is not the case. As funding for public health 
programs becomes tighter, such programs need to be as cost-effective as 
possible, to provide the greatest value to the population. 

Even if one focuses narrowly on children with asthma, as EPA does, the 
proposal is not an effective public health program. EPA defends its proposal 
in terms of benefits it will provide to children and sensitive individuals with 
asthma and other respiratory diseases. 25 Asthma is a disturbing health 
problem, particularly since (a) reported cases have been increasing in recent 
years (45 percent in the last decade), (b) one-third of its victims are children, 
and (c) it is most severe among the urban poor. Yet, air quality has been 
improving over the last decade; ozone levels in particular declined 6 percent 
between 1986 and 1995. 26 Recently, scientists at the National Institute of 
Allergy and Infectious Diseases funded a study to solve the paradox of why- 
reported cases of asthma are growing when the factors believed to be causing 


“ Risk Commission (op cit), p. 4. 

In its comments dated 12/13/96, the President's Council of Economic Advisors concluded: 
' Reductions in adverse health effects, even for sensitive' populations, are small." 

I* See Dr. Lippman's response to questions by Senator Allard on February 5, 1997. 

See, for example, EPA's "Fact Sheet" for this proposal. 

USEPA, National Air Quality and Emissions Trends Report, 1995. 
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it, such as air pollution, are declining. The study revealed that "the leading 
cause of asthma by far was ... proteins in the droppings and carcasses of the 
German cockroach." 27 The American Thoracic Society concluded: 

Poverty may be the number one risk factor for asthma. ... As 
with many of the health problems facing society today, education 
and prevention are the keys to controlling asthma in the inner 

city. 28 

Thus, even if asthma were the only public health issue of concern, the 
proposal does not stand up to scrutiny. The potential impact on those 
afflicted with the disease is very small, and the costs of the rule will drain 
society's resources from more effective remedies. 

The ineffectiveness of the proposal as a public health program becomes even 
clearer when one considers public health issues more broadly. The proposed 
change in the ozone standard will increase malignant and non-melanoma 
skin cancers and cataracts, as well as other health risk from ultraviolet 
radiation. However, rather than presenting these important tradeoffs, EPA 
explicitly ignores information on the offsetting health effects caused by the 
effect of ozone on ultraviolet radiation. EPA's own analysis indicates that 
these effects could dwarf the positive benefits EPA attributes to the proposed 
standard. As detailed in Appendix B to these comments, the proposed 10 ppb 
change in the ozone standard could result in 25 to 50 new melanoma-caused 
fatalities, 130 to 260 incidents of cutaneous melanoma, 2,000 to 11,000 new 
cases of non-melanoma skin cancer, and 13,000 to 28,000 new incidents of 
cataracts each year. 

When one considers the cost of the proposal, it becomes even more evident 
that it is not an effective way to protect public health. EPA argues that it may 
not consider implementation costs, only public health concerns, when setting 
NAAQS. Yet regulatory costs themselves affect public health. The Risk 
Commission recognizes the importance of such cost-health tradeoffs, noting 
that risk management decisions should consider "diversion of investments, 
or opportunity costs— such as having to spend money on environmental 
controls instead of using those resources to build a school or reduce taxes." 29 

As the Risk Commission points out. 

There may be even broader public health or ecological contexts 
that local governments and public health agencies have to 
confront and weigh against chemical exposures — for example, a 


: Chemically Speaking, July 1996. 

28 American Thoracic Society, 1996 Conference Articles. 
N Risk Commission, p. 33 
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high incidence of HIV or other infections, a low rate of 
childhood vaccination, a high drug use and crime rate, or a high 
rate of alcoholism and its contribution to liver disease, birth 
defects, and injuries from automobile accidents. 30 

The annual budgets of the agencies charged with protecting the public health 
are small in comparison to the cost of this proposal. For instance, for carrying 
out its responsibilities with respect to cardiovascular, lung, and blood 
diseases, and blood and blood products, the National Heart, Lung and Blood 
Institute has been allocated less than $1.5 billion in 1988. Similarly, the 1998 
budget allocates the National Institute of Child Health and Human 
Development $0.6 billion for. research and programs related to child health 
and human development. The National Institute of Environmental Health 
Science has been allocated $314 million. Thus, EPA's estimates of the partial 
costs of attaining the proposed standard ($0.6 billion to $2.5 billion per year) 
exceed the amounts allocated for federal programs aimed directly at protecting 
children's health and respiratory health. 

The costs of this proposal will increase health risk. Implementation of this 
rule will impose costs on every aspect of our lives. Goods and services will be 
more expensive, causing disposable family income to decline. If, as recent 
studies suggest, poverty is a more important risk factor for asthma than air 
quality , 31 the rule may well increase the very disease it is purportedly targeted 
at improving. Even without this direct link between poor living conditions 
and asthma, it is widely recognized that, as family incomes rise, health 
improves. There is a growing body of empirical evidence regarding the 
negative public health impacts of regulatory programs that reduce incomes. 
As described in the Regulatory Program of the United States, 

Health-health analysis computes the unintended risk increase 
attributable to the decline in spending on other risk reduction 
efforts that results when resources are shifted to comply with a 
regulation aimed at specific risks. Regulations have these 
unintended risk-increasing effects because families and other 
entities spend less on such items as health care, nutritious diets, 
and home and auto safety devices when their incomes decline. 32 

The studies linking income and mortality find that every $9 million to $12 
million decline in income induces one statistical death. 31 EPA estimates that 
the cost of achieving partial compliance with its proposal will involve annual 
costs of $0.6 to $2.5 billion. We estimate that the full costs are likely to exceed 


Risk Commission, p. 10 

11 American Thoracic Society, 1996 Conference Articles. 

3: Regulatory Program of the United States Government, April 1, 1992 - March 31, 1993. p. 19. 
33 Lutter & Morrall. journal of Risk and Uncertainty, 8:43-66 (1994) 
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$51 billion per year. 34 Using the $9 million to $12 million figure, EPA's partial 
cost estimate would imply an increase in mortality in the range of 50 to 278 
deaths each year. If our estimate of the full costs is accurate, the cost of this 
rule would result in an increase in 4,250 to 5,667 deaths per year. (These 
estimates do not include the increase in melanoma deaths from UV-B 
exposure.) 

D. Evaluation of EPA’s Decision Regarding the Secondary 
Standard 

As with the primary standard, there appears to be no threshold concentration 
below which ozone elicits no "welfare effects/' such as effects on soils, water, 
crops, property, etc. This section examines the factors that went into EPA's 
policy judgment in selecting the secondary standard, and evaluates the 
proposal from a public welfare context. 

1 . EPA’s expressed interpretation of the statute leads to 
outlandish outcomes. 

In the preamble to the proposed standard, EPA observes: 

The explicit inclusion of economic values in the list of potential 
public welfare effects of the presence of criteria pollutants in the 
ambient air has led to the suggestion by some that EPA may 
consider a broad array of economic values, including both the 
potential disbenefit as well as the benefits associated with 
reducing air pollution in making decisions with regard to 
secondary standards. 35 ■ 

However, EPA rejects this notion, arguing that nothing in the statutory 
language "provides any indication that EPA may base its secondary standards 
on factors other than the effects of the pollutant at issue on welfare." 36 EPA 
interprets this to exclude consideration not only of the costs of controls, but 
also "any alleged negative effect that reducing ambient concentrations of the 
relevant pollutant or its precursors may have on public welfare." 37 

In other words, EPA argues it cannot consider the wealth or inconvenience 
impacts of secondary standards, even though those impacts certainly 
influence personal comfort and well-being, which the act defines as welfare 


34 See Section IV and Appendix C. 
1 ' Preamble, IV. 

36 Ibid. 

37 Ibid. 
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effects. EPA further circumscribes its decision to include only the ne gative 
effects of the compound in question, while excluding its positive effects. 

While the preamble sets forth EPA's interpretation of the law, the agencv 
solicits public comment on "the view that economic values be broadly 
construed to include the possible disbenefits and benefits resulting from 
implementation of standards for the purpose of establishing secondary 
standards." 

We believe that, if public welfare is truly to be protected, economic values 
must be construed broadly. Furthermore, we believe EPA's framework for 
setting secondary standard is seriously flawed. We find EPA's exclusive focus 
on the harmful effects of the pollutant itself artificially narrow, and unlikely 
to result in decisions that improve public welfare. EPA admits that the 
selection of the levels for the primary and secondary standard are public 
policy decisions, and that the statutory language does not call for a standard of 
zero. 

Following EPA's expressed logic that only the negative effects of a compound 
can be considered can lead to outlandish results. As an example, oxygen is 
toxic in high doses, making it a public health concern. Moreover, it causes 
fires, and severe materials damage, which are public welfare concerns. If 
oxygen were classified as a criteria pollutant it certainly would have to be 
banned due to its extremely adverse effects on health and welfare, without 
regard to its benefits in sustaining life (which, under EPA's interpretation, 
would be considered "disbenefits" of reducing oxygen levels). 

This example highlights the flaws in the framework for standard setting that 
is expressed in the preamble to this rule. We present it to illustrate the 
problems generated bv the constraints EPA claims the CAA imposes on its 
decision under the NAAQS. 

2. The scientific evidence underlying EPA’s secondary 
standard is weak. 

EPA presents two policy choices for public comment: one is a standard 
identical to the primary standard, and the other, labeled the SUM06 exposure 
index, is based on the sum of hourly concentrations that exceed .06 ppm. The 
selected level of the standard suffers from problems similar to those 
articulated above for the primary standard. In addition, the proposed form of 
the SUM06 exposure index is not grounded in science. The preamble notes 
that, "the Administrator recognizes that there is no biological evidence of an 
effects threshold, and that the effects studies we see do not establish that the 
SUM06 index best accounts for all of the biologically relevant exposures." 
Given this conclusion, the agency should not make an arbitrary selection 
regarding the form of the secondary standard. 
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EPA focuses on a narrow range of welfare effects, which are themselves 
highly uncertain. Although the statute lists a range of welfare effects that 
may be considered, including economic values, personal comfort, and well- 
being, EPA bases its proposed alternatives largely on effects on vegetation. 
Visible foliar injury and crop growth/yield reductions are documented in 
controlled experiments, and foliar injury has been observed in national parks 
and wilderness areas. CASAC identified various concerns with the controlled 
experiments, including (1) baseline ozone levels lower than normal 
background concentrations overstate the effects of ozone on vegetation, (2) 
the concentrations and durations in the experiments were greater than would 
exist under the current standard, and (3) the design of the open-top chamber 
studies overstates effects. Field observations are difficult to evaluate, due to 
their uncontrolled nature. It is not clear from the preamble whether the 
observations of growth reductions and foliar damage control for other 
confounding factors, such as heat and insects. However, EPA does admit that 
studies of crops, seedlings and trees all "showed that sensitivity to 0 3 varied 
significantly between tree type and growth strategy and between species and 
types within species." 38 

In its April 4, 1996 closure letter on the secondary standard, CASAC observed 
that "given the crudeness of the risk assessment estimates, policy decisions 
cannot be based firmly on science." Vegetation experts on the panel agreed 
that "plants appear to be more sensitive to ozone than humans." Yet, they 
had divergent opinions on the recommended form and level for the 
secondary standard, and raised substantial concerns with the risk 
assessment.' 3 


" Preamble IV(A)(3) 

"The CASAC closure letter states: "The first issue is the level of uncertainty associated with 
the crop loss risk assessment presented in ... the Staff Paper. ... The estimates in these Tables 
should only be presented as rough estimates for a number of reasons. First, the dose-response 
functions are based upon open-top chamber studies... Two of the plant experts said that the 
open-top chamber experiments by their very design and execution produced results that 
overestimated the effects of ozone on plant yield. ... Second, the estimated exposures are based 
on a non-peer-reviewed, empirical model which has not been subjected to any performance 
evaluation. Third, the estimated exposures are then extrapolated to hypothetical scenarios 
where various secondary NAAQS are attained. Details of this extrapolation procedure are 
also insufficient to judge the appropriateness of the procedure. Fourth, the exposure estimates 
are then extrapolated to the entire coterminous U.S. using a Geographic Information System 
(G1S) which is based an an unpublished, non-peer-reviewed, internal EPA memorandum that 
contains insufficient details to adequately evaluate the GIS. The exposure estimates and the 
dose-response function estimates are then input into the economic models which introduce 
additional uncertainties. Furthermore, the losses are computed from an assumed 12-hr. 
background ozone concentration of 0.025 ppm which is too low and will over-inflate the crop loss 
estimates. A more reasonable 12-hr. daylight, summertime background is more likely closer to 
the 8-hr. background of 0.03-0.05 ppm." 
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As a result, the Panel felt that the absolute values of the 
numbers in Tables VII-5a-VII-7 [of the Staff Paper] are highly 
uncertain estimates of crop losses and are a result of a 
propagation of uncertainties. They are rough estimates, and this 
should be explicitly stated in this discussion. The Panel believes, 
however, that these Tables can be of some use in identifying 
rough relative incremental benefits associated with a given 
NAAQS as long as it is recognized that small differences in 
benefits may have no significance because of these uncertainties. 

Thus, even if the only welfare effect of concern to society were vegetation 
effects, it is unlikely that the proposed standards would have a significant 
impact. 


3. EPA ignores important welfare effects. 

Welfare effects, as defined by the act, include "effects on economic values and 
on personal comfort and well-being." EPA's narrow focus on vegetation 
effects ignores these, more generally recognized, welfare effects. 

Economic values, personal comfort, and well-being will be negatively affected 
by the proposed secondary standards. This rule will impose enormous costs 
on society. To achieve EPA's estimated vegetation benefits in the range of 
$10 million to $230 million,' 10 EPA estimates that the proposal would impose 
costs of $600 million to $2.5 billion. In addition to the large direct costs to 
comply (partially) with this rule, opportunity costs will mean a decline in 
economic growth and a diversion of scarce resources from other uses. EPA 
does not estimate the impact.on economic growth for the significant number 
of areas that will be classified as nonattainment due to the continuing cost of 
restrictions associated with nonattainment status. As family wealth 
decreases, less money would be available for things that increase personal 
comfort, well-being, and health. Implementation of this rule will also 
involve many personal sacrifices affecting such individual decisions as the 
cars we drive, and whether we can enjoy outdoor barbecues and campfires. 

4. EPA ignores offsetting effects on vegetation and other 
welfare categories. 

EPA's exclusive focus on the harmful effects of ozone on vegetation preclude 
it from considering any beneficial effects of ozone. As discussed in Section III 
of these comments, tropospheric ozone has the beneficial effect of dispersing 


40 These are partial benefits of partial attainment reported in the RIA. The benefits EPA 
reports in the preamble are for full attainment of a more stringent standard than that proposed 
for the primary standard. 
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harmful ultraviolet radiation, which damages crops, fisheries, and materials. 
We estimate in Appendix B that the offsetting UV-B damage from fully 
attaining a standard set equal to the primary standard will range from $5.3 
million to $291.8 million. 

E. Conclusions Regarding EPA’s Proposed Ozone 
Standard 

EPA recognizes that in setting the primary and secondary NAAQS for ozone 
it must make a policy decision. EPA admits that its mandate is not a zero risk 
standard, yet it artificially circumscribes the factors it is allowed to consider in 
a way that precludes recognition of important tradeoffs. It is essential to 
recognize that these tradeoffs exist, whether or not EPA admits to them. 

We offer the following conclusions with respect to EPA's proposed revision 
to the ozone NAAQS. 

1. The proposed primary standard will not improve public 
health. 

• At best, the proposed level of the primary standard will result in small 
changes in health for a small population of sensitive individuals. The 
vast majority of the population will experience no change in health. 

• It is more likely that the proposal will actually harm public health, by 
increasing risks associated with ultraviolet radiation. 

• When the costs of the proposal are considered, the negative impact on 
public health is even more dramatic. Poverty is a significant, if not the 
most important, determinant of childhood asthma, yet the huge costs of 
this proposal will put more children in poverty. 

2. The proposed secondary standard will not improve 
public welfare. 

• Even if one were to accept EPA's estimates, at best, the proposed NAAQS 
revision will reduce damage to vegetation by a small amount. 

• Offsetting welfare effects, including increased UV-B damage to crops, fish, 
and materials, and reduced personal comfort and well-being, will swamp 
the expected net crop benefits of the proposal. 

• Public welfare is more likely to be reduced substantially due to the huge 
costs and personal sacrifices involved in implementing the proposal. 
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3. More effective alternatives are available for addressing 
the potential ill effects of ozone. 

• Non-regulatory approaches are available to achieve the public health 
benefits targeted by this rule. As CASAC recommended in its November 
30, 1995 closure letter on the primary standard, public health advisories 
and other targeted approaches may be an effective alternative to standard 
setting. 

Because there is no apparent threshold for responses and no 
"bright line" in the risk assessment, a number of panel members 
recommended that an expanded air pollution warning system be 
initiated so that sensitive individuals can take appropriate 
"exposure avoidance" behavior. Since many areas of the 
country already have an infrastructure in place to designate 
"ozone action days" when voluntary emission reduction 
measures are put in place, this idea may be fairly easy to 
implement. 

• Research and education are more likely to target what experts believe to be 
the true reason behind the increasing incidence of asthma — poverty and 
poor living conditions. 

4. EPA should not proceed with promulgation of the 
proposed standard. 

• In light of CASAC's conclusion that the proposed standard (level and 
number of exceedances) is not significantly more protective of public 
health than the alternatives examined, and the very real concern that 
implementation of this rule will actually harm public health and welfare, 
EPA should not proceed with its promulgation. 

• There may be adequate basis for changing the averaging time and form of 
the standard. However, as the majority of EPA's science panel concluded, 
scientific evidence suggests that a level more stringent than the current 
level is not necessary to protect public health. Moreover, since our 
analysis suggests that the current level of the standard already imposes 
social costs (both in terms of health and welfare) that exceed its benefits, 
EPA should not select a level and number of exceedances that is more 
stringent than the current standard. 
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on which EPA requests comment. EPA suggests that benefits (and costs) of 
the proposed 8 hour, 0.08 ppm standard based on a average of the 3rd highest 
concentrations will fall within the range of benefits estimated for 8 hour, 0.08 
ppm standards that allow 1 and 4 exceedances.' EPA also requests comments 
on a less stringent 0.09 ppm alternative, and a more stringent 0.07 ppm 
alternative, but does not analyze the benefits or costs of these alternatives. 
EPA asserts that benefits of the 0.09 ppm standard will be equivalent to the 
benefits estimated for the current 1 hour, 0.12 ppm standard, and that benefits 
of the 0.07 ppm standard will be equivalent to the benefits estimated for an 8- 
hour, 0.08 standard with one exceedance. 5 This assertion of equivalence is 
based on the that models predict the alternatives will have an equivalent 
number of areas that are classified as being in nonattainment, however. This 
does not necessarily imply equivalence in either benefits or costs because (1) 
different areas will be in nonattainment under each alternative, (2) there are 
different degrees of nonattainment under each alternative, and (3) different 
populations would be exposed in different nonattainment areas. 

b) EPA’s approach to estimating baseline 2007 
concentrations 

EPA's estimates of the benefits of each alternative are based on ambient 
concentrations of ozone in 2007. To estimate baseline concentrations in that 
vear, EPA starts with 1987 meteorological data and 1990 monitoring data from 
which it projects an emissions inventory for 2007. Projected 2007 emissions 
reflect both (1) economic and population growth (which increase 2007 
emissions compared to 1990 emissions), and (2) the estimated effects of CAA- 
mandated controls that will be put in place between 1990 and 2007 (which 
serve to decrease 2007 emissions). 

EPA examines two baselines: its preferred "analytical baseline," which 
assumes regional controls are in place by 2007 (the regional control strategy' or 
RCS baseline), and its local control strategy (LCS) baseline, based on the 
assumption that only local control strategies are in place. 

To translate emissions into concentrations, EPA relies on its regional oxidant 
model (ROM), which models only the Eastern U. S. for a ninety-day period 
during the ozone season. ROM estimates concentrations at each monitor in 
the eastern U.S. in 1990 and 2007. By regressing estimated concentrations at 


' in section III(A) of the R1A, EPA states that the benefits of the proposed standard (8H2AX- 
80) will fail within the range of benefits estimated for two analyzed alternatives — 8H1 AX-80 
and 8H4AX-80. 

' EPA asserts that "for analytical purposes, the 0.09 ppm alternative is similar to the current 
1H1EX-120 standard, and the 0.07 ppm alternative provides a level of protection similar to the 
8H1AX-80 form." R1A III(A) 
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existing Eastern U.S. monitor locations in 1990 against the 2007 
concentrations at the same locations, EPA derives a coefficient representing 
the expected change in concentration over the period. This coefficient (.79) 
reflects the average expected change in concentration, and is applied to 1990 
concentrations at all monitors (including those not covered by ROM) to 
project concentrations at all monitors in 2007. 

These estimates of 2007 concentrations at existing monitors are then 
interpolated to estimate concentrations at the geographic center of each 
county in the forty-eight contiguous United States. (EPA refers to this 
regression and interpolation procedure as the "Centroid methodology".) 

EPA's OZ-ONE computer model estimates changes in health effects and 
economic benefits due to estimated changes in ambient ozone. It uses a 
"quadratic rollback method" to estimate post-control concentrations for each 
NAAQS scenario. This rollback approach assumes that efforts to meet the 
standard in nonattainment areas during peak hours will result in pro-rated 
reductions in concentrations in attainment areas 6 , and during off-peak hours. 

c) EPA’s approach to estimating benefits of the 

primary (health based) standard 

(1) Health Effects 

EPA relies on human clinical studies and epidemiology studies to quantify 
the health effects of the change in ozone concentrations. Because the two 
approaches (clinical studies and epidemiology studies) represent different 
methods for calculating the same health effects, EPA does not sum their 
results, but uses them to define a range of health effects.' EPA quantifies and 
assigns dollar values to the following health effects: cough, pain upon deep 
inhalation, mortality, hospital admissions for all respiratorv illnesses, 
hospital admissions for pneumonia, and hospital admissions for chronic 
obstructive pulmonary disease (COPD). 

(2) Valuation 

With the exception of hospital admissions and mortality, valuations are 
based on contingent valuation surveys of individuals to determine their 
hypothetical willingness to pay to avoid an incident involving these effects 


" Welfare, but not health, benefits are quantified for assumed air improvements in attainment 
areas 

The clinical approach generally produces larger benefits, except when mortality is considered 
(for the high estimate of EPA's range). 
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j 0 g ( a day of coughing). For hospital 3 d missions, EPA doubles the es ti m a t es 
derived from cost information (and used in previous analyses) to 
approximate willingness-to-pay. This "adjustment factor is applied to cost- 
based values to correct a perceived understatement in willingness-to-pay. 

d) EPA’s approach to estimating benefits of the 
secondary (welfare) standards 

The RIA also quantifies and values effects of a reduction in ozone on 
commodity crops, and fruit and vegetable crops. It discusses qualitatively the 
effects on other welfare endpoints, including ecosystem effects, damage to 
urban ornamentals, materials damage, and visibility. EPA's model uses 
statewide average changes in ozone concentrations (computed from the 
county-level concentrations described above) and exposure-response 
functions to predict changes in crop yield, and change in economic surplus fcy 
crop for each alternative standard. 

e) Summary of annual health and welfare benefits 

Table 1, below, presents the range of benefits estimated by EPA for the two 
analyzed standards that bracket the proposal. EPA expects that full attainment 
of the proposed standard will provide annual benefits of between $76 million 
and 52. 8 billion assuming regional controls are already in place. Estimated 
from a baseline that does not assume regional controls, benefits of fully 
attaining the proposed standard range from $109 million to $3.8 billion. 

EPA also estimates the benefits of partially meeting the standard (for 
comparison with its cost estimates). These range from $12 million to $1.5 
billion under the regional control baseline, and $54 million to $2.1 billion 
under the local control baseline. 
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Table l 8 

Summary of Annual Health and Welfare Benefits 
Year = 2007 
(Millions; 1990 $) 

(Estimates are incremental from the current standard) 


Ozone NAAQS 

Regional Control Strategies 
Baseline 

Local Control Strategies 
Baseline 

Full Attainment 
Scenario 

Partial Attainment 
Scenario 

Full Attainment 
Scenario 

Partial Attainment 
Scenario 

.08 ppm, 8-hour, 4 ex. 
(less stringent) 

$76 - $1 .403 

$12 -$647 

$109 -$2,041 

$54 -$1,064 

.08 ppm, 8-hour, 1 ex. 
(more stringent) 

$202 • $2,809 

$69 - $1 .453 

$200 - $3,807 

$123 - $2,085 


2. Summary of EPA’s methodology for estimating costs. 

EPA uses several steps to estimate the cost of the proposed standard. First, 
EPA projects concentrations by county to 2007, and determines baseline 
attainment status in that year. Second, EPA estimates the tons of ozone 
precursor pollutants (volatile organic compounds (VOCs)) and nitrogen 
oxides (NOx)) that would have to be reduced in order to meet the standard. 
Third. EPA estimates the cost of the technologies necessary to reduce the 
pollutants by the necessary amounts. 

The analvsis is complicated by the need to convert ambient concentrations of 
ozone into the number of tons of pollutant that would need to be reduced. 
Furthermore, existing and anticipated control technologies are insufficient to 
achieve the emission reductions necessary to meet the proposed standard in 
manv areas in the foreseeable future. EPA chose to exclude from its 
inventory of possible controls those with costs that exceed a certain threshold 
per pound of pollutant reduced. All these steps are discussed in more detail 
below. 


a) Estimating ambient concentrations and attainment 
status in 2007 

To determine the number of tons of ozone precursors that must be reduced to 
achieve the proposed standard, EPA establishes the year 2007 as its analytical 
baseline. The RIA assumes that ambient ozone concentrations in that year 
reflect the full and vigorous adoption and implementation of a number of air 
pollution regulations and initiatives that are currently proposed or being 


‘ This is a reproduction oi RIA TABLE IX-7. 
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discussed. For instance, EPA assumes that the following are in place and fully 
effective: 

• all Title 1 VOC and NOx Reasonably Available Control Technology 
(RACT) standards, 

• Title II mobile source inspection /maintenance programs, 

• Title III air toxic controls, 

• Title IV Acid Rain NOx controls, and 

• Resource Conservation and Recovery Act (RCRA) treatment storage and 
disposal facility (TSDF) and landfill regulations. 

Overall, EPA assumes actions expected under the 1990 amendments to the 
Clean Air Act (CAAA) will reduce emissions of VOCs in the year 2007 by an 
additional 6.3 million tons per year 9 and NOx by an additional 8.3 million 
tons per year over their current levels. 10 The costs of achieving these 
reductions are all included in EPA's baseline and, thus, are not attributed to 
this rule. 

EPA's analytical baseline also includes the strict application of Title I subpart 
(2) requirements and implementation of a regional NOx strategy in the 37 
Eastern states. The RIA states, "[t]he staff believes that these [regional NOx] 
efforts will be in place in the year 2007, and because they are being undertaken 
to attain the current ozone NAAQS, they should be included in the analytical 
baseline of this RIA."" The RIA refers to this baseline as its "Regional 
Control Strategy" or RCS. 

EPA developed a second "Local Control Strategy" or LCS baseline, which it 
considers to be an upper bound on the costs. The difference between the two 
baselines is that RCS includes a 0.15 pounds-per-million BTU cap on NO x 
emissions from utilities and other combustion boilers, and a California-stvle 
low emission vehicle (LEV) program applied to each county in the Eastern 
U.S. (the "ROM domain") prior to the identification of areas where local 
ozone controls are still needed." These measures do not appear to be 
mandated by any statutory authority. 


" RIA Table 4-1 
RIA Table 4-2 
11 RIA IV(B(3) 

:: RIA IV(B(3) 
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Assumptions regarding what controls are included in the baseline have an 
important impact on EPA's cost estimates. Any and all costs of controls used 
to achieve baseline emission levels are not included in the cost of achieving 
the current ozone NAAQS, nor the proposed revisions. As discussed below, 
the greater the reductions EPA assumes are achieved by other actions by 2007, 
the lower the ambient concentrations of ozone, and the lower will be EPA's 
estimate of the cost for States and cities to meet the standard proposed in this 
rule. 


b) Estimating the reductions in pollutants 

Once EPA has estimated baseline ambient ozone concentrations in 2007, it 
attempts to determine the reduction in pollutants in each area necessary to 
achieve each of the four alternative standards analyzed. 13 EPA determines 
the reductions needed based "on the expertise of its air quality modelers," 
who relv on a combination of models, including the ROM model which is 
limited to the Eastern United States, and its UAM (Urban Airshed Model), 
which predicts air quality in specific metropolitan areas. 14 

c) Cost of compliance 

Once EPA has determined where emissions would have to be reduced and by 
what amounts, it applies control measures to the areas the model predicts 
will be out of attainment. EPA's inventory of control measures includes: 

• Controls on stationary point sources, such as 

• selective catalytic reduction on utility and industrial boilers, 

• controls on surface coating, 

• bans on open burning, 

• Controls on stationary area sources, including 

• cutting back on asphalt. 


" As stated above, none of the four alternatives in the RIA reflect the proposed standard nor 
alternatives described in the preamble. 

14 "For areas outside the ROM domain, the analysis relied upon advice from air qualitv 
modelers and air chemists to establish targets for each eight hour alternative standard For 
identified nonattainment areas which had no ROM or UAM modeling, targets were assigned for 
these new' areas that were similar to the targets in 'similar' nonattainment areas which had 
been modeled, using geographic characteristics as a measure of similarity." RIA V(C) 
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• restricting pesticide applications, and 

• applying controls on residential water and space heaters and small 
combustion sources. 

• Requirements for on and off-road motor vehicles (such as lawn and 
garden equipment, as well as marine vessels and recreational vehicles), 
including 

• emission standards and 

• reformulated gasoline. 

Appendix D to these comments reproduces EPA's Table C-l, which lists 
incremental control measures and potentially affected source categories. 

Each control measure in EPA's inventory is applied in order of cost- 
effectiveness (that is, the one with the lowest per-ton costs first and ascending 
to most expensive last) until the area is determined to be in attainment or 
until additional pollution reduction technology is "unavailable." EPA chose 
not to include in its inventory of available control technologies those for 
which the costs-per-ton of precursor emissions reduced is greater than $30,000 
to $80,000 per ton. 15 

The cost of each technology used is then totaled up to determine the cost by 
countv of attempting to meet the standard in the base year (2007). EPA did not 
attempt to estimate costs other than the direct costs of applying pollution 
control technology. 

Table 2 summarizes EPA's estimated costs of meeting the current standard 
and of attempting to meet the two options that most closely bound the 
proposed standard (under both the "RCS" and "LCS" assumptions). 


I? Note that EPA's exclusion of the more expensive control measures from its cost estimates in 
this R1A does not reflect any policy decision that these measures will not, in fact, be required to 
meet the standard. 


March 1997 


Comments of the Regulatory Analysis Program 


III-10 




285 


Table 2 

EPA's Estimated Cost of Partial Attainment 


Standard 

Range of Estimated Annual Costs to Achieve Partial Attainment 
(Billions of 1990$) 

With Regional Controls (RCS) 

Without Regional Controls 
(LCS) 

Current Standard 

0.12 ppm, 1 hour, 1 ex. 

$1.2 billion 

$2.3 billion 

0.80 ppm, 8 hour, 4 ex. 

(less stringent than proposal) 

$0.6 billion above cost of current 
standard 

$2.2 billion above cost of current 
standard 

0.80 ppm, 8 hour, 1 ex. 

(more stringent than proposal) 

$2.5 billion above cost of current 
standard 

$6.3 billion above cost of current 
standard 


ETA estimates that the incremental cost of the proposed standard is likely to 
be between S600 million a year (the estimate for the less stringent option 
assuming regional controls) and $6.3 billion a year (the estimate for the more 
stringent option assuming no regional controls). EPA does not estimate costs 
associated with the secondary standard on the assumption that the primary 
standard will be binding in most of the country.' 6 

3. Comparison ot EPA’s estimated costs and benefits 

EPA's estimates of the benefits and costs of partially meeting the current 
ozone NAAQS and the proposed alternative are presented in Tables 3a (using 
EPA's RCS baseline) and 3b (under the LCS baseline). The results are striking. 

To achieve partial attainment with the existing NAAQS, EPA predicts that 
Americans will have to pay between $400 million and $2.2 billion each year 
more than they will receive in health and welfare benefits. EPA estimates 
that partial compliance with the proposed standard will impose costs in excess 
of benefits of up to $6.2 billion more each year. 


'■ RIA VI(B)(2) 
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Table 3a 


Comparison of Benefits and Costs 
Regional Control Strategy Baseline 

(Billions of 1990 $) 


Alternative NAAQS 

Annual Benefits 

Annual Costs 

Net Benefits (Costs) 

0.12 ppm, 1- hour, 1 ex. 
(current standard) 

$0.1 - $0.8 

$1.2 

$(0.4) - $(1.1) 

0.08 ppm, 8-hour, 4 ex. 
(less stringent) 

$0 - $0.6 

$0.6 

$0 - $(0.4) 

0.08 ppm, 8-hour, 1 ex. 
(more stringent) 

$0.1 - $1.5 

$2.5 

$(1.0) - $(2.4) 


Table 3b 


Comparison of Benefits and Costs 
Local Control Strategy Baseline 

(Billions of 1990 $) 


Alternative NAAQS 

Annual Benefits 

Annual Costs 

Net Benefits (Costs) 

0.12 ppm, 1- hour, 1 ex. 
(current standard) 

$0.1 - $1.1 

$2.3 

$(1.2) - $(2.2) 

0.08 ppm, 8-hour, 4 ex. 

(less stringent) 

$0 - 51.1 

S2.2 

$(1.1) - $(2.4) 

0.08 ppm, 8-hour, 1 ex. 
(more stringent) 

$0.1 - S2.1 

S6.3 

$(4.2) - $(6.2) 


C. Comments on EPA’s RIA 

EPA emphasizes in the preamble of the rule that the selection of the level of 
the ozone NAAQS is a policy judgment. A good policy judgment must be 
guided by an unbiased and clearly articulated presentation of the range of 
alternative standards and their impacts on health and welfare. This RIA does 
not provide adequate information with which to make a good policy decision. 
Moreover, the RIA does not meet the fundamental requirements of President 
Clinton's Executive Order 12866, which requires analyses to inform decision- 
makers of the consequences of alternative actions. 

The RIA does not analyze either the proposed standard, nor the two 
alternatives on which the public is asked to comment. More importantly, it 
does not consider important costs and public health considerations. Key 
assumptions bias the results. In the face of the many uncertainties 
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encountered in this analysis, EPA makes inconsistent assumptions in 
estimating benefits and costs. For example, EPA's assumptions about the 
number of areas that can attain alternate standards lead to an understatement 
of the costs of partial attainment. However, EPA makes no corresponding 
adjustments when estimating the benefits of bringing noncompliance areas 
partially into attainment. 

Below we evaluate and comment on the RIA EPA has prepared for the 
proposed revision to the ozone NAAQS. We review EPA's benefit estimates 
in section 1, and present the results of our own analysis regarding the health 
and welfare effects of the proposal. In section 2, we comment on EPA's cost 
estimates and summarize our own estimates of the full cost of compliance. 
Appendices A, B, and C provide more detail on the analyses we conducted to 
adjust EPA's estimates of benefits and costs. 

1 . EPA overstates the health and welfare benefits of the 
proposal. 

As presented in section B, above, EPA estimates that the proposed standard 
will provide health and welfare benefits in the range of $12 million to $2.1 
billion per year. In evaluating EPA's reported range of benefits, it is 
important to consider the following points. 

a) The scientific basis for the health and welfare 
risks is weak. 

There is much uncertainty in the current scientific understanding of the 
effects of ozone on health and welfare. EPA's analysis necessarily makes 
numerous assumptions in the face of these uncertainties, some of which may 
have important implications for the resulting benefit estimates. On balance, 
EPA's assumptions are likely to result in an overstatement of benefits. 

As EPA's Clean Air Science Advisory Committee (CASAC), which advised 
EPA on the scientific foundation for the ozone NAAQS policy, stated: "there 
are still many gaps in our knowledge and large uncertainties in many of the 
assessments." 17 The many assumptions that have to be made to quantify and 
then value health and welfare effects necessarily introduce large uncertainties 
in the results. 

The Executive Summary and Chapter IX of the RIA discuss the gaps in EPA's 
understanding of ozone effects, but assert that limitations in the analysis 


17 CASAC Closure on the Primary Standard Portion of the Staff Paper for Ozone. November 30, 
1995. 
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serve to understate benefits. 18 A review of the RIA and supporting analysis 
suggests that, while there are factors which may cause benefits estimates to be 
understated (such as EPA's inability to quantify and value uncertain health 
and welfare effects), there are also many assumptions that result in the 
overstatement of benefits. For example, EPA s rollback approach to 
estimating post-control air quality is likely to overstate air quality 
improvements during off-peak periods. Its assumptions regarding 
meteorological conditions in the year 2007 may also overstate baseline air 
quality and, therefore, the benefits of meeting the standard. Further, EPA's 
reliance on a single study that found evidence of mortality effects, despite the 
existence of at least eleven studies that did not, and despite the fact that this 
studv has not been reviewed by CASAC, is likely to overstate the upper end of 
the range of estimated benefits. For welfare benefits, CASAC questioned 
several methods and assumptions which are likely to overstate benefits. 

These and other uncertainties in EPA's benefit and cost analysis are discussed 
in more detail Appendix A. 

b) EPA relies on questionable methods for valuing 
health effects. 

Values estimated by contingent valuation (CV) techniques, in which people 
are asked hypothetical questions about how much they are willing to pay to 
avoid certain effects, are used in this analysis. This approach is controversial 
because of its tendency to overstate benefits. As discussed in Appendix A, 
direct measures of the value people attribute to health effects are superior to 
values based on hypothetical questions. 

Values attributed to reduced mortality dominate the upper bound of EPA's 
benefit range. Given the weak foundation for EPA's estimates of ozone- 
induced mortality, these values should be excluded from EPA's analysis. 


"■ For example, m discussing the general limitations of the analysis, the Executive Summary- 
states: 

Analyses, and therefore results, continue to be limited by the inability to monetize 
certain health or welfare benefits - such as protection against loss of lung function, or 
ecosystem damage. Comparisons of such incomplete benefits to the more quantifiable and 
usually more complete control costs can be misleading. 

This statement is certainly misleading with respect to this particular analysis because the RIA 
(11 only estimates the direct costs of partially attaining the standard, and (2) omits important 
categories of costs. 


March 1997 


Comments of the Regulatory Analysis Program 


111-14 


289 


c) EPA ignores negative impacts on health and 
welfare. 

Ozone (both in the stratosphere and in the troposphere) affects the dispersion 
and penetration of ultraviolet B (UV-B) radiation. Reductions in ground- 
level (tropospheric) ozone as a result of a revised ozone NAAQS will cause 
total column ozone to decrease, increasing the penetration of UV-B rays. 

The last paragraph of the RIA states that "no attempt to quantify this potential 
effect, which is expected to be small, has been made in this analysis." 
However, a review of EPA's analysis of UV-B effects (for this rule and 
previous rules) indicates that the negative health benefits (or health costs) 
associated with the UV-B effects of the proposal could exceed the health 
benefits EPA attributes to ozone reductions by almost $250 million per year. 

In Appendix B, we attempt to quantify and value the harmful effects of the 
increase in UV-B radiation that would result from the proposed change in the 
ozone NAAQS. Our analysis is based solely on methods, models and data 
used bv EPA in previous analyses of the benefits of reducing chemicals that 
affect stratospheric ozone. It suggests that implementation of the proposal 
will result in between 2,000 and 11,000 new cases of nonmelanoma skin 
cancer; 130 to 260 new cases of cutaneous melanoma, 25 to 50 melanoma 
caused deaths, and 13,000 to 28,000 incidents of cataracts. As shown in Table 4, 
we estimate that the costs of these health effects (or "disbenefits" in EPA's 
terms) range from S333 million to $1.3 billion (1990 dollars). These estimates 
are consistent with estimates made by others. We estimate that the negative 
welfare effects on commercial fisheries, commodity crops and polymers will 
range from $6.3 million to $347.2 million per year. 


See Lutter & Wolz and Frazier. 


March 1997 


Comments of the Regulatory Analysis Program 


III-15 




290 


Table 4 

Net Benefits of Ozone NAAQS 

(Millions 1990 $) 




Lower 

Bound 

Best 

Estimate 

Upper 

Bound 

Health 

NAAQS RIA 

$4.0 

$85.7 

$3,197.0 

Offsetting UV-B effects 

$333.1 

$367.5 

$1,310.1 

Net Benefits 

$(329.1) 

$(281.8) 

$1,886.9 

Welfare 

NAAQS RIA 

$72.0 

$207.5 

$610.0 

Offsetting UV-B effects 

$6.3 

$92.8 

$347.2 

Net Benefits 

$65.7 

$114.7 

$262.8 

Total 

(health 

and 

welfare) 

NAAQS RIA 

$76.0 

$293.2 

$3,807.0 

Offsetting UV-B effects 

$339.4 

$460.2 

$1,657.3 

Net Benefits 

$(263.4) 

$(167.0) 

$ 2,149.7 


2. EPA’s estimate of costs is flawed. 

The RIA estimates that the cost of partially attaining the proposed standard 
will range from S600 million to $6.3 billion a year (in 1990 dollars). In order to 
understand this estimate it is important to consider the following points. 

a) EPA's estimates are highly uncertain. 

There are significant uncertainties involved in estimating the costs of the 
proposal. EPA's cost estimates include assumptions that may significantly 
bias the estimates both up and down. On balance, as discussed in Appendix 
A, EPA's assumptions are likely to result in an understatement of costs. 

b) EPA understates the number of areas that will be 
out of attainment. 

EPA's cost estimate assumes that counties that achieve only 75% of the 
reductions necessary to meet a standard of 0.092 ppm will incur no further 
costs associated with compliance. Since, in reality, EPA's proposal would 
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require states and cities to make the necessary reductions in pollution to fully 
meet the 0.08 ppm standard to be classified as in attainment, these 
assumptions significantly understate the costs of meeting the proposed 
standard. (Note that EPA considers an eight-hour standard of 0.09 ppm 
similar to the current standard. 20 So, this RIA is evaluating the cost of partial 
compliance with a standard — 0.092 ppm — that is actually less stringent than 
current regulations.) 

c) EPA’s estimate omits important categories of 
costs. 

Costs of the proposed standard include offsetting health and welfare costs 
("disbenefits"), costs to Federal facilities, and costs to States, cities, EPA, and 
regulated entities to administer and comply with the new standard, yet EPA's 
estimate does not include any of these. EPA also does not estimate the 
detrimental impact on economic growth for the significant number of areas 
that will be classified as nonattainment. 

d) EPA’s baseline includes costs that are better 
characterized as incremental. 

All EPA's cost estimates (for achieving the current ozone NAAQS as well as 
the proposed alternatives), are incremental to a baseline in 2007. The 
definition of this baseline strongly influences the cost estimates, because the 
costs of emission reductions that are attributed to the baseline do not appear 
as incremental costs of either the current standard nor the proposed standard. 
To the extent EPA overestimates the effectiveness of other regulations and 
discretionary measures in its-baseline, the actual costs of this new standard 
will be underestimated. There is reason to believe EPA's analytical baseline 
includes (1) overestimates of the effectiveness and implementation of new 
regulations put in place prior to 2007 and (2) emission reductions from 
actions that in fact are related to the current and proposed ozone NAAQS. 

e) The RIA presents estimates of costs (and benefits) 
for a single year: 2007. 

EPA does not suggest that this "snapshot" approach reflects the expected 
annual costs (or benefits) of the proposed standard. Rather, EPA selected 2007 
because by then it expects "most of the mandatory CAAA requirements will 
have fully taken effect and most areas currently in violation are required to 
achieve attainment with the current NAAQS standard by this year." 21 An 


RIA 1(B) 

:i RIA Executive Summary 
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estimate of the present value of the expected costs of the proposed standard 
and alternatives, as recommended in President Clinton's guidance regarding 
economic analysis of federal rules,” would be far more informative both for 
assessing potential costs and for comparing costs with expected benefits. 

f) The costs of full attainment are not calculated. 

EPA's cost estimates are for partial attainment of the current and proposed 
standards. One quarter to one-third of the population of the United States 
lives in areas that are not projected to meet the proposed standard by 2007” 
Furthermore, the proposed standard is unattainable in many areas for the 
foreseeable future. In Los Angeles, for instance, even a permanent ban on 
gasoline-powered automobiles would not bring the area into compliance with 
the proposed standard. 11 

Our analysis of the full costs of the proposal is presented in Appendix C and 
highlighted here. 

Using EPA assumptions regarding (1) the marginal costs of compliance, and 
(2) the number of areas that will not attain the standard in 2007 under EPA's 
partial attainment scenario, we believe that a lower bound on the full cost of 
attaining the current standard is between $17.7 billion and $65 billion per year. 
EPA's data suggest that the proposed standard will cost at least an additional 
S9.1 billion to $83.1 billion each year. 

After making adjustments to correct for EPA's understatement of the number 
of areas out of compliance with the current and proposed standard in 2007, we 
estimate that the full cost of attainment will be on the order of $21 billion to 
S 53 billion for the current standard, and additional $54 billion to $328 billion 
to comply with the proposed standard each year. 25 To put these costs in 
perspective, the lower end of the range is greater than the state of Oregon's 
entire gross state product 2 " in 1990. (It was $53 billion.) The combined gross 
product of all six New England states was 5327 million in 1990 — less than the 
upper bound of this range.' 


:: Economic Analysis of Federal Regulations Under Executive Order 12866, January 11, 1996 
states. "To the fullest extent possible, benefits and costs should be expressed in discounted 
constant dollars." 
r - R1A. Table ES-2 
u See discussion in Appendix C. 

The calculations and information used to derive these estimates are described in Appendix C. 

Gross State Product (or GSP) is the state equivalent of GNP. 

Statistical Abstract of the United States. Table No. 703. 
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These cost estimates, large as they are, may still understate the impact of the 
proposed NAAQS because they suggest that the proposed 0.08 ppm standard, 
is, in fact, attainable. It is not. The true costs of an unattainable standard 
include the opportunity cost associated with nonattainment, or a decline in 
the rate of economic growth. Predicting the effect of a regulation on 
economic growth, and consumption and production opportunities is very 
difficult to do with any degree of accuracy, and yet it is important that EPA at 
least recognize the opportunity cost of this proposal. We estimate that a shift 
in manufacturing establishments to other countries as a result of the large 
degree of nonattainment expected under the proposal would reduce gross 
domestic product by roughly $80 billion per year. 

D. Recommendations for EPA Action 

Based on our review of EPA's RIA, and our own analysis of the benefits and 
costs of the proposed action, we make the following recommendations. 

1. Health benefits are so uncertain that the statute does 
not compel EPA to revise the standard. 

The uncertain scientific basis on which EPA's health effect estimates rest 
raises serious questions about the advisability of revising the level of the 
NAAQS at this time. EPA need not rush into a decision based on inadequate 
information. 

• The incremental benefits estimated for the alternative standards are 
relatively small, and based on an analysis that is fraught with 
uncertainties. 

• The assumptions made in the face of these uncertainties, and how those 
assumptions affect estimates of benefits, should be articulated more 
clearly. This is essential if policy makers are to have an adequate basis on 
which to make decisions regarding appropriate regulatory action, and if 
the public is to have a meaningful basis for comment. 

Given the scientific uncertainty regarding air quality effects of the standards, 
and the resulting health and welfare impacts, EPA faces a difficult task in 
attempting to characterize and quantity- the effects of alternative standards. 
However, EPA need not rush into a decision based on inadequate 
information. The majority of CASAC indicated that a level equivalent to the 
current standard is protective of public health. In its closure letter, CASAC 
expressed the opinion that the scientific community is now ready to frame 
the questions that need to be resolved. It encouraged EPA and the scientific 
community to continue the research necessary to resolve the uncertainties 
inherent in the current analysis. 
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2. EPA’s should not proceed with a standard that is likely 
to harm public health and welfare. 

The potential impact of a change in the ozone standard on ultraviolet 
radiation raises serious questions about the net health and welfare effects of 
this proposal. As proposed, EPA's new standards may actually harm public 
health and welfare, regardless of costs. 

The proposed change in the ozone standard will increase the damage 
associated with ultraviolet radiation, including malignant and non- 
melanoma skin cancers, cataracts, and damage to crops and marine 
organisms. Based on previous analyses conducted by EPA, it appears that 
these effects could dwarf the positive benefits EPA attributes to the proposed 
standard. 

Our analysis (described in Appendix B) suggests that the net impact on health 
will be a cost to Americans of $282 million each year. EPA's estimates of the 
welfare benefits of the proposed standard are approximately halved when 
UV-B damages are considered. The total impact of attaining the proposed 
standard would be to increase health risks and welfare damages by $167 
million per vear. This is particularly disturbing in light of the enormous costs 
full attainment of this rule would impose on every aspect of our lives. 

EPA has a responsibility for setting NAAQS that protect public health and 
welfare. To fulfill that responsibility it cannot ignore important health and 
welfare effects which can be readily, and reliably, quantified. 

3. EPA’s policy judgment should recognize the high costs 
of the standard and the impact of those costs on public 
health and welfare. 

EPA's estimate of the partial costs of attainment are high, especially relative to 
benefits. By EPA's own estimates, the costs of partially attaining the proposed 
standard will exceed the benefits, costing Americans between $1.1 billion and 
$6.2 billion each year. EPA's consideration of the health and welfare effects of 
the standard should consider these impacts. 

The full costs of attainment are likely to be significantly higher. We estimate 
that the full cost of attaining the current standard will be on the order of $21 
billion to $53 billion per year. An additional $54 billion to $32S billion would 
be incurred to comply with the proposed standard each year. These 
enormous costs will take their toll on the health and welfare of the American 
public, and EPA should recognize that impact in making its policy judgment 
regarding the level and form of the standard. 
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Appendix A Uncertainties in EPA’s Analysis 


There is much uncertainty in the science associated with modeling ozone 
concentrations and the impact of ozone on public health and welfare. EPA's 
RIA necessarily makes numerous assumptions in the face of these 
uncertainties, some of which may have important implications for the 
resulting estimates of benefits and costs. In this appendix, we highlight the 
key uncertainties, and the assumptions or approaches EPA has taken to 
address them. 

I. Uncertainties in EPA’s Benefits Estimates 

As EPA's Clean Air Science Advisory Committee (CASAC), which advised 
EPA on the scientific foundation for the ozone NAAQS policy, stated: "there 
are still many gaps in our knowledge and large uncertainties in many of the 
assessments ." 1 The myriad assumptions that have to be made to quantify and 
then value health and welfare effects necessarily introduce large uncertainties 
in the results. 

The Executive Summary and Chapter IX of the RIA discuss the gaps in EPA's 
understanding of ozone effects, but assert that limitations in the analysis 
serve to understate benefits . 2 A review of the RIA and supporting analysis 
suggests that, while there are factors which may cause benefits estimates to be 
understated, there are also many assumptions that result in the 
overstatement of benefits. Both are discussed below. 


1 CASAC Closure on the Primary Standard Portion of the Staff Paper for Ozone. November 30, 
1995. 

: For example, in discussing the general limitations of the analysis, the Executive Summary 
states: 

Analyses, and therefore results, continue to be limited by the inability to monetize 
certain health or welfare benefits - such as protection against loss of lung function, or 
ecosystem damage. Comparisons of such incomplete benefits to the more quantifiable and 
usually more complete control costs can be misleading. 

This statement is certainly misleading with respect to this particular analysis because the RIA 
(1) only estimates the direct costs ot partially attaining the standard, and (2) omits important 
categories of costs. 
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A. Uncertainties and assumptions that might understate 
benefits 

1. Existence of beneficial effects that could not be quantified 
and valued 

The Executive Summary of the RIA suggests that the existence of beneficial 
effects that could not be quantified and valued cause the benefits of the 
proposed standard to be understated . 3 EPA's inability to quantify and value 
some health and welfare effects, all other things equal, could certainly bias 
benefits downward. This inability is due, in part, to the uncertainty over how 
(and whether) ozone affects human health and vegetation, as noted in 
CASAC's review. Unfortunately, given the current state of our 
understanding, there is little basis for determining whether there are such 
effects, or, to the extent there are, how significant they are. 

2. No estimates for health benefits outside the 
nonattainment areas 

The Executive Summary to the RIA states that: 

While ozone and its precursors can be transported large 
distances, the health benefits of air quality improvements 
outside of nonattainment areas (based on controls within those 
areas) was not assessed which will lead to an understatement of 
actual benefits. 


The effect of not valuing health benefits in attainment areas could understate 
benefits if imposition of the standard results in air quality improvements in 
attainment areas. However, recent evidence suggests that when 
iwnattainment areas improve to meet the current ozone NAAQS, the air 
qualitv in attainment areas actually gets worse . 4 Without further analysis, it 
is not clear what impact the proposed standard will have on air quality and 
health effects in attainment areas. Given the current state of knowledge, EPA 


'"Unmonetized benefit categories include: effects in lung function; unquantified chronic 
respiratory damage and premature aging of the lungs, sinusitis and hay fever; increased 
susceptibility to respiratory infection; and protection of Class I areas, forests, ornamental 
plants, mature trees and seedlings, and ecosystems. Health effects from exposure to toxic air 
pollutants and reduced mortality and morbidity from fine particles are also not included. The 
effect of our inability to monetize these benefit categories leads to an underestimation of the 
monetized benefits presented in this RIA." (Executive Summary) 

4 See discussion under 1(B)(1) of this Appendix. 
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correctly chose a neutral assumption by not attributing health effects (positive 
or negative) to attainment areas. 5 

3. Choice of baseline may understate benefits 

The RIA presents cost and benefit estimates modeled as increments to two 
baseline scenarios. EPA's preferred baseline (RCS) assumes extensive control 
strategies are in place by 2007. To the extent this baseline scenario is overly 
optimistic regarding the controls (and emission reductions) that will be 
achieved prior to implementation of the current or proposed ozone NAAQS, 
the benefits of the standards will be understated. In our revised best estimates 
(see Section III and Appendices B and C of our comments), we have 
attempted to adjust (partially) for this underestimate in benefits by calculating 
incremental benefits from EPA's LCS baseline, which assumes fewer controls 
are in place prior to implementation of the NAAQS standards. 

4. Limitations associated with projecting concentrations to 
2007 

Numerous uncertainties and limitations of the air quality modeling are 
described in chapters IV and IX of EPA's RIA. It is not obvious in what 
direction many of these might bias benefit estimates. For example, the 
Centroid model requires EPA to interpolate on a linear basis between 
monitored concentrations, and to assume that interpolated concentrations at 
the center of each county represent concentrations throughout the county. 
Modeling constraints also force EPA to extrapolate outside the modeled 
eastern U.S. to the west. 

The ANPR addressing implementation of the ozone and particulate matter 
NAAQS highlights how difficult and complex the modeling of expected 
ozone concentrations is. 

This "universal" pool of precursors does not imply that 
reductions of any specific precursor lead to reductions of every 
pollutant. Just as reductions in NOx potentially can raise local 
ozone levels, a reduction of a fine particle precursor possibly can 
increase ozone or increase a different fine particle component 
(e.g., SOx reductions leading to increased ammonium nitrate, or 
NOx reductions increasing sulfate formation). 


~ However, police makers would benefit from a more balanced presentation of the potential 
implications of this uncertainty on results. 
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This observation suggests that the projected concentrations are far from 
certain, and that in fact, concentrations could increase, rather than decrease 
on application of the modeled controls. 

B. Uncertainties and assumptions that might overstate 
benefits 

1. Meteorological conditions 

The analysis assumes that meteorological conditions are the same in 2007 as 
they were in 1987. Ozone levels are heavily influenced by meteorological 
conditions, particularly temperature, and 1987 was the third hottest year in 
the U.S. since 1954. 6 As a result, EPA's model may project meteorological 
conditions in 2007 that are more conducive to ozone formation than would 
be expected under average conditions. If so, the modeled concentration 
reductions and resulting estimates of benefits attributable to achieving the 
standard are higher than they would be if an average year were modeled/ 

2. Rollback 

Chapter IX of the RIA states: 

In this analysis, lack of a national ozone air quality model 
precludes creating a direct link between the imposition of 
pollution control equipment (as identified in the cost analysis) 
and the resulting ambient ozone concentration. Rather, this 
analysis relies on a rollback methodology that reduces hourly 
ozone concentrations from two different baselines in the year 
2007. 


The "quadratic rollback approach" assumes that efforts to reduce ozone 
concentrations to meet the standard in nonattainment areas during peak 
hours result in pro-rated reductions in concentrations during off-peak hours. 
For valuing crop effects, the rollback method is also applied to counties in 
attainment with the primary standard as necessary to reach compliance with 
the secondary standard. The rollback equation is constrained such that post- 
control concentrations for a given hour must always be lower than pre- 


** National Climatic Data Center, NOAA. 

Projections are based on ozone monitoring data from 1990, which was the second hottest year 
since 1954. However, despite the high temperatures, ozone levels do not appear to have been 
unusually high in that year. (Trends Report) It is unclear from EPA's discussion what the effect 
of using 1990 monitoring data might be on the 2007 projections. 
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control concentrations for that hour. 8 Recent empirical research suggests that 
EPA's rollback approach to estimating post-control air quality, particularly 
given this constraint, is likely to overstate air quality improvements during 
off-peak periods. 

Henderson (1996) examines the change in mean annual hourly ozone 
concentrations between 1977 and 1987. He finds that while compliance with 
the existing ozone NAAQS has caused the variation in annual hourly 
concentrations to decline significantly, the mean and median has actually 
increased significantly from 1977 to 1987. The implication of these results is 
that while efforts to reach attainment with the 1979 (1H1EX-120) standard 
reduced peak ozone levels, average ozone concentrations were increasing.'’ 

Henderson's analysis of EPA monitoring data would suggest that a peak- 
shaving rollback approach might more accurately reflect the impact of the 
proposed NAAQS on concentrations across counties. 

We recommend that EPA review alternatives to the quadratic rollback 
method for estimating post-control concentrations. First, however, the 
Agency needs a better understanding of the effects controls have on ozone 
concentrations during peak and off-peak periods, and in attainment as well as 
nonattainment areas. The lack of a national ozone air quality model is a 
serious impediment to evaluating the potential effectiveness of standards and 
controls. At a minimum, EPA should evaluate and present for policy makers 
and the public the impact of alternative rollback approaches on post-control 
concentrations. 


3. Uncertainty in mortality estimates 

In explaining the broad range in the estimate of benefits associated with the 
proposed standard (S4 million to SI. 6 billion for partial attainment under 
EPA's LCS baseline), EPA notes that, "the high estimate of the range includes 
the results of the mortality category, which comprises greater than 98% of the 
total estimate...". 111 This estimate of reduced fatalities is based on a single 
study that was not discussed in the criteria document or staff paper. This 
study has not been reviewed by EPA's science advisory committee (CASAC). 
The eleven studies reviewed in the Criteria Document (and by CASAC) either 
did not find a statistically significant relationship between ozone and 
mortality or were flawed in important ways. Based on these studies, EPA, 


h Mathtech memorandum to Rosalina Rodriguez dated June 8, 1995. "Concentration Data 
Transformations and the Quadratic Rollback Methodology (Round2, Revised). 
w Henderson finds that industries that contribute to ozone pollution move from nonattainment to 
attainment counties, and that nonattainment counties could meet the peak ozone standard 
without reducing mean or median daily readings, or total emissions. 

See table 1X-3 of the RIA. 
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with CASAC's concurrence, determined that the existence of mortality effects 
was too uncertain to consider in setting the standard.” 

The weight of the evidence against a causal relationship between ozone 
concentrations and daily mortality is not clearly presented in the RIA. 
However, to its credit, EPA does present best (i.e., most likely) estimates of the 
benefits of the proposed standard. The best estimates do not include benefits 
associated with reduced mortalities, and range from $9 million to $20 million 
for partial attainment using the LCS baseline assumptions. 1 * 

EPA's reliance on a single study that found evidence of mortality effects, 
despite the existence of at least eleven studies that did not, and despite the fact 
that this study has not been reviewed by CASAC, is likely to overstate the 
upper end of the range of estimated benefits. 

4. Reliance on CV surveys 

The President's Economic Analysis (EA) guidelines observe that some 
benefits of regulation, such as reductions in health and safety risks, 
correspond to goods or services that are indirectly traded in the marketplace. 
For such effects, the guidelines recommend valuation based on the concept of 
"willingness-to-pay" to avoid the effect, and suggest using "statistical 
techniques to distill from observable market transactions the portion of 
willingness-to-pay that can be attributed to the benefit in question." 

In this RIA, EPA rejects more accepted valuation approaches based on 
observable market transactions, including approaches it has used in other 
analyses, in favor of a contingent valuation (CV) approach. Behavior-based 
approaches used by EPA in other RIAs include (1) a cost of illness approach, in 
which the direct and indirect cost of the illness are used to estimate the value 
of avoiding its incidence, and (2) an averting behavior method, in which 
expenditures to avoid pollution or its impacts are used as a proxy for 
willingness to pay. 

The inherent difficulties and biases in CV studies have been extensively 
documented. The President's EA guidelines discourage the use of these 
methods for effects that are traded directly or indirectly in the marketplace: 

Contingent-valuation methods have become increasingly 
common for estimating indirectly traded benefits, but the 


“ The Staff Paper states: "the CD (Sec. 9.6) concludes that ^though an association between 
ambient O, exposure in areas with very high O, levels and dmy mortality has been suggested, 
the strength of any such association remains unclear at this time." (p. 42) 

These best estimates are reported only in Appendix E of the RIA, and EPA does not present its 
best estimates for welfare effects anywhere in the RIA. 
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reliance of these methods on nypotneticai scenarios ana rne 
complexities of the goods being valued by this technique raise 
issues about its accuracy in estimating willingness to pay 
compared to methods based on (indirect) revealed preferences. 


A panel of economists convened by the National Oceanic and Atmospheric 
Administration to examine the feasibility of CV methods for valuing "non- 
use" damages (values which derive from motivations other than personal 
use) concluded that as no other method exists for estimating non-use 
damages, CV methods were acceptable, subject to strict study design 
guidelines. The panel did not condone the use of CV for effects, such as 
health effects, for which other methods are available. Moreover, the panel 
raised several concerns with the technique, including: 

(1) the tendency for contingent valuation willingness to pay 
estimates to seem unreasonably large, 

(2) the difficulty in assuring that respondents have understood 
and absorbed the issues in the survey, and 

(3) the difficulty in assuring that respondents are responding to 
the specific issues in the survey rather than reflecting general 
warm feelings about public spiritedness or the "warm glow" of 
giving. 1 '' 


Table A-l reproduces the values EPA assigns to the health effects of concern 
(R1A Table IX-2). Consistent with the NOAA panel observation, the values 
seem unreasonably high. Many of the symptoms valued in Table A-l are 
similar to those caused each year by the flu. When stricken by the flu virus, 
normal, healthy individuals might be expected to experience several days of 
coughing, acute respiratory symptoms and pain. More susceptible 
individuals are at risk of more serious effects, including hospitalization and 
even death. 


Tietenberg (1996). 
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Table A-1" 

WILLINGNESS-TO-PAY ESTIMATES TO AVOID 
MORBIDITY AND MORTALITY RISKS (1990 $) 


Health Endpoint 

WTP Value per Incident 

Low Estimate 

Best Estimate 

Hiah Estimate 

Couqh 

$1.26 

$7.00 

$13.84 

Pam Upon Deep Inhalation 

$1.26 

$4.41 

$28.04 

Mortality 

N/E 15 

$4.8 million 

N/E 

Hospital Admissions: All Respiratory Illnesses 

N/E 

$11,972 

N/E 

Hospital Admissions: Pneumonia 

N/E 

$15,110 

N/E 

Hospital Admissions: COPD 

N/E 

$15,502 

N/E 

Presence of Any of 1 9 Acute Respiratory 

Symptoms 

$3.72 

$29.33 

54.94 

Self-Reported Asthma Attacks 

$11.81 

$32.48 

$53.80 


Susceptible individuals are encouraged to be vaccinated before the flu season 
each vear, and many probably do. The small cost of the flu vaccine (free to 
S10) is well worth avoiding the potentially life-threatening virus. Yet, how 
manv healthy individuals are willing to pay this price (which also includes 
the inconvenience of going to a clinic or doctor's office) to avoid the chance of 
enduring five days of the type of symptoms valued in this RJA? 

For hospital admissions, EPA had only values used in other analyses based on 
the costs associated with illness. Without an apparent empirical basis, EPA 
simply doubles these estimates on the assumption that willingness to pay to 
avoid the admission is twice the cost (direct and lost productivity) of the 
admission. 

Direct behavior/consumer choice measures of the values people attribute to 
health effects are unequivocally superior to values based on hypothetical 


u This is a reproduction of RIA TABLE IX- 2 
,5 N/E - not estimated 
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questions. EPA has relied on direct methods in past analyses. If policy 
makers are to have an unbiased view of the potential benefits of this 
proposal, and make meaningful comparisons of these benefits to the benefits 
estimated for other actions, EPA should revise its analysis to use more 
reliable valuation methods, such as the costs of illness, and lost productivity. 

5. Valuation of mortality benefits 

As noted above, the benefits associated with reduced mortality from ozone 
exposure drive the upper bound of EPA's range of benefits. For this analysis, 
given the weak foundation for any estimate of ozone-caused mortality, we 
suggest that EPA not include mortality in its benefits analysis. However, as a 
general matter, we would like to reinforce the recommendations of EPA's 
Advisory Council on Clean Air Compliance Analysis, which stated: 

We believe that the values applied to statistical lives saved by 
the CAA should, in principle, reflect the health status of those 
saved and their remaining life expectancy. We also believe that 
the value currently applied to a statistical life, $4.8 million (1990 
U.5. dollars), significantly overstates the value most people 
would attach to the average number of life years saved (per 
person) by the CAA. 16 


The President's EA guidance also suggests that "(ajgencies should consider 
providing estimates of both VSL [value of statistical life] and VSLY [value of 
statistical life years], while recognizing the developing state of knowledge in 
this area." 


6. Welfare effects 

EPA recognizes the many uncertainties associated with the quantification and 
valuation of welfare effects (which include benefits attributable to commodity- 
crops, fruits and vegetables.) 17 In its closure letter regarding the secondary 
standard portion of EPA's analysis, CASAC expresses concern that it did not 
have adequate information with which to evaluate the appropriateness of 
EPA's exposure model and extrapolation procedures. CASAC also notes 
several factors that may overstate the welfare benefits associated with the 
proposal, including the reliance on open-top chamber studies, which "by their 
verv design and execution produce results that overestimated the effects of 
ozone on plant yield." In fact, the science panel suggests that the welfare 


"* October 23, 1996 letter to Administrator Browner. 
! " R1A, Chapter IX(C)(2)(a) last paragraph. 
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benefits may be so uncertain as to be rendered insignificant. It concludes that 
EPA's numbers are: 

highly uncertain estimates of crop losses and are a result of a 
propagation of uncertainties. They are rough estimates, and this 
should be explicitly stated in this discussion. The Panel believes, 
however, that these Tables can be of some use in identifying 
rough relative incremental benefits associated with a given 
NAAQS as long as it is recognized that small differences in 
benefits may have no significance because of these uncertainties. 
(emphasis added.) 


In addition to affects on commodity crops, fruits, and vegetables, the RIA also 
suggests large benefits associated with ornamental plants, and commercial 
forests. These are identified, "to highlight what is at stake from ozone 
effects."" 1 EPA suggests that these impacts are large based on (1) an 
assumption that 0.5% of retail expenditures on horticulture are caused by 
ozone damage, and (2) a survey of experts that suggests ozone contributes to a 
1% decrease in commercial forest yield. The estimates resulting from these 
assumptions are hypothetical and lacking in scientific basis. It is appropriate 
for EPA to have excluded these results from its estimates. 

II. Uncertainties in EPA’s Costs Estimates 

Estimating the cost of this proposed standard is difficult and complex. EPA 
outlines many uncertainties in the analysis and, throughout the RIA, flags 
assumptions that have been. made that may bias the cost estimates. While 
EPA directly addresses the issue of simplifying assumptions in the Executive 
Summary to the RIA, it implies these assumptions necessarily overestimate 
the costs of the rule. In fact, the biases introduced by having to make 
assumptions and simplify the analysis serve to both overestimate and 
underestimate costs. 

The discussion below first addresses significant assumptions that may result 
in an overestimate of cost. The remainder of this section discusses 
assumptions that may result in an underestimate of cost. To the extent 
possible, we make adjustments to reflect the magnitude of identifiable biases 
in Appendix C. 


RIA IX(C)(3) 
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A. Uncertainties and assumptions that might overstate 
costs 


1. Historical overestimation of control costs 

Anecdotal accounts suggest that, historically, estimates of the cost of pollution 
control technology have been overstated. For example, based on the price of 
sulfur dioxide emission allowances, electric utilities appear to be reducing 
emissions at costs significantly lower than predicted. The cause of the 
overestimation may include reasons cited by EPA in the RIA summary. 1 '' A 
recent EPA analysis of estimated vs. actual costs of regulation, however, 
questioned the conventional wisdom: 

Unfortunately, while the view that ex ante estimated costs 
nearly always exceed actual compliance costs is widespread, there 
is very little, if any, documentation of this . 20 

This analysis observes that suggestions that estimated costs tend to be 
overstated is based on "highly anecdotal" information. 

2. Size of non-attainment areas 

EPA makes some assumptions that may overstate the number of counties 
that will be classified as nonattainment, which, in turn, may overstate the 
costs of reaching attainment. For example, if a county goes out of attainment, 
EPA assumes the entire C/MSA is out of attainment. However, it is possible 
for Governors to petition to have the area more limited . 21 It is not clear how 
large this bias might be, since governors are required to conduct extensive 
studies to demonstrate to the agency's satisfaction that a portion of the area 
should be given attainment status. 

Also, the analysis classifies entire counties as being out of attainment, even 
though some C/MSAs may only include partial counties. While this broad 
brush approach to classifying areas as being out of attainment could overstate 
the costs of attainment, there may also be scenarios in which this approach 


'■ The Executive Summary to the RIA states: 

these costs may be overstated for many reasons: regulated entities concerned 
about such costs often overstate their cost projection to support their position: a 
belief by some analysts that conservative planning requires over-estimation; or 
an inability to forecast significant improvements in the cost-effectiveness of 
pollution control that generally occur over analytical periods of five to ten 
years 

February 6, 1996 memorandum from Frank Arnold, AMI to Alan Carlin, EPA. "Results ol 
Estimated vs. Actual Regulatory Cost Assessment" 

See RIA V(B)(1) 
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understates costs. It is plausible that more cost-effective control strategies 
might be available when a broader area is considered in the analysis. For 
example, requiring reformulated gasoline in automobiles for a larger area 
may be less expensive than imposing additional controls on residual sources 
of emissions in a smaller area. Depending on how EPA and states actually 
implement measures to reach attainment, EPA's analytical assumptions 
could reflect costs accurately, or they could understate or overstate them. 

3. Extrapolation of ROM to Western US 

EPA's ROM model is its basis for relating emissions inventories to air quality, 
yet it is confined to the Eastern U.S. EPA uses a patchwork of data, models 
and expert advice to extrapolate results of the ROM model to the Western 
U.S. EPA recognizes that "[predicting zone concentrations in the West based 
upon modeled results in the East reduces the reliability of this RIA's 
results."" This introduces large uncertainties which are difficult for 
reviewers to evaluate. 

B. Uncertainties and assumptions that might understate 
costs 

Nowhere in the RIA does EPA estimate the full cost of achieving the level of 
control it proposes. Since all EPA's cost estimates are for partial attainment of 
the current and proposed standards, they clearly understate the true expected 
cost of attainment. Moreover, our review of EPA's methodology suggests that 
EPA has seriously understated even the costs of partial attainment. This 
section addresses kev assumptions and methodological biases that are likely to 
understate the cost of this proposal. 

1. EPA understates the areas that will be out of attainment. 

a) EPA uses a standard of 0.092 ppm rather than 
0.08 ppm as the standard of attainment. 

EPA assumes that areas that can get within 15% of the standard can achieve 
attainment without any further cost. Effectively, this means EPA is really 
costing out compliance with a standard of 115% of 0.08 ppm, or 0.092 ppm. 
This assumption could be extremely significant since 0.092 ppm is even less 
stringent than the current standard. 21 


RIA Executive Summary 

21 EPA asserts that "for analytical purposes, the 0.09 ppm alternative is similar to the current 
1H1EX-120 standard..." RIA III(A) 
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It is important to recognize that this assumption does not reflect any change 
in policy regarding enforcement of the NAAQS. EPA and the states are still 
required under the act fully to meet the 0.08 ppm standard. Furthermore, no 
parallel assumption exists in the benefits analysis, which estimates health 
benefits on the assumption that ambient air concentrations in these areas 
fully meet the respective standards (not 115% of the standards). 

The RIA justifies this assumption on the basis that, currently, areas that 
exceed the standard by up to 15% are classified as "marginal" non-attainment 
areas. EPA asserts that such marginal attainment areas can "fix up" their 
controls over time to achieve attainment at no additional cost. 

While it may be true that areas up to 15% over the standard currently fall into 
marginal non-attainment, this is based on a one-hour standard where, as EPA 
notes, areas may more readily flip-flop in and out of attainment. Under the 
proposed 8-hour average concentration standard one would expect the 
threshold for marginal non-attainment to fall much closer to the actual 
standard. Areas that are 15% above the standard are much more likely to be 
in serious non-attainment. 

Even if these areas are appropriately classified as marginal non-attainment, 
EPA's implementation strategy under part 51 of the CAA requires marginal 
attainment areas to perform six tasks, yet the RIA assigns no costs to these. 
The six tasks are (1) institute a new source review program, (2) develop an 
emissions inventory, (3) develop emission statements, (4) establish periodic 
inv entories, (5) institute RACT "fix-ups" and (6) perform I/M corrections. 24 
EPA justifies the lack of costs assigned to the first four controls by 
characterizing them as "small" administrative costs. (See section 11(B)(2) of 
this appendix.) It assigns a zero cost to the "fix-ups" and I/M corrections 
because the analysis already assumes that these measures are fully effective. 

ETA admits this may result in an understatement of the costs but asserts that 
the "overall impact is small" for two reasons. First, because current rules are 
alreadv over 95% effective, RACT fix-ups and I/M corrections will not be 
costlv This appears overly optimistic, as the marginal costs of achieving 
smaller and smaller increments of emissions reductions can rapidly approach 
infinity. Second, EPA states that many of these areas will have been marginal 
nonattainment areas with respect to the current standard, and as they will 
have been working on improving their performance before 2007, they may 
achieve compliance prior to the baseline year. As discussed further below, 
however, the analysis has already assumed that a variety of regional control 
strategies are in place in its analytical baseline. These controls are thus 


24 RIA V(B)(2) 
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already accounted for in the baseline air quality estimates that determine 
which areas will be in attainment. 

Finally, even if one were to expect the costs associated with marginal 
nonattainment to be low relative to the costs for areas in more serious non- 
attainment, the cumulative cost of many such areas may be significant. 
Indeed, EPA's analysis shows that EPA expects between 23 and 54 areas to fall 
into the marginal attainment category under the proposed standard. This 
represents between 42 percent and 70 percent of all nonattainment areas. 
(See Tables A-2 and A-3, below.) 

We suggest EPA utilize a more realistic threshold for marginal attainment 
areas under the proposed standard and, for areas that still fall in the marginal 
attainment category, make some estimate of the administrative and 
technology costs imposed. Based on the limited data available to us, in 
Appendix C we make a rough estimate of the impact of this assumption and 
the one described in the next section. 

b) EPA assumes achieving 75% of the necessary 
pollution reductions is equivalent to achieving full 
compliance. 

In determining the reductions in emissions necessary to achieve compliance 
with the new standard, EPA uses a modified version of the existing ROM 
model. This model was used to translate reductions in emissions into 
ambient concentrations of ozone and vice versa. EPA states that, due to bias 
in the ROM data sets 25 , the model typically overestimates the ambient 
concentration of ozone based on emissions. That is, ozone concentrations are 
likelv to be lower, and the necessary emissions reduction higher, than the 
ROM model would predict. To compensate for this, EPA assumes areas need 
onlv achieve 75% of the reduction predicted by the ROM model in order to 
achieve compliance. 

However, RIA language suggests that 75% probably overcompensates for the 
bias in the ROM model. EPA states: 

Based on discussions with EPA modelers and other scientists 
about the degree of ROM over prediction, agency analysts picked 
75% of an area's targeted reductions as a lower limit for potential 
attainment. In other words, for areas which could not meet 
their standard by applying all available controls. If that area 
could achieve at least 75% of that target, it could be considered 


- The RIA doesn't elaborate an what these data biases are. It is possible that they reflect 
EPA’s choice of 1987 (an unusually hot year) as its meteorological baseline. 
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'within the range of uncertainty’ and identified as an area of 
potential attainment, (emphasis added) 

Apparently, from the range provided by EPA modelers of the degree to which 
ROM overestimates ambient concentrations, EPA has selected the "lower 
bound", rather than using the best estimate of this bias. The analysis assumes 
that any area within this "range of uncertainty" will be in compliance. This 
assumption places as many as thirteen additional areas in attainment, when 
the raw data indicates they would be out of attainment. (See Tables A-2 and 
A-3) 

It is important to note that this assumption does not reflect a policy that 
enforcement of these regulations will permit counties to achieve only 75 
percent of the standard. Also, note that EPA makes no parallel assumption 
(that concentrations will be only 75% of ROM predictions) in assessing 
benefits. Such a significant assumption deserves more justification than that 
which EPA has provided. What, for instance, is the best estimate for the 
overestimation of the ROM model? At a minimum, EPA should use 
consistent assumptions regarding concentrations in its benefit and cost 
analyses. 

Tables A-2 and A-3, below, demonstrate the large number of nonattainment 
areas under the new standard using both the RCS and LCS scenarios and the 
impact of EPA's assumptions regarding attainment. (The data in Tables A-2 
and A-3 are based on information provided in Chapter VI and Appendix A of 
the RIA.) The second column in each table (labeled "Nonattainment") shows 
the number of nonattainment areas initially predicted by EPA under the 
baseline. The third column (labeled "Marginal attainment") shows the 
number of nonattainment areas that are predicted to be within 15 percent of 
the standard and thus, according to EPA, are likely to be able to achieve 
attainment at no additional cost. The fourth column (labeled "Can attain 
with controls" shows the number of areas initially in nonattainment that can 
achieve attainment with the application of the pollution control measures in 
EPA's inventory (listed in Appendix D of these comments). The fifth column 
(labeled "Within range (75%)") indicates those areas that EPA predicts are 
initially in nonattainment but can achieve attainment at no additional cost 
because they are estimated to achieve at least 75 percent of the necessary 
reductions to reach attainment. 
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Table A-2 

Regional Control Scenario (RCS) 


Standard 

Nonattain- 

ment 

Marginal 

attainment 

(15%) 

Can attain 
with 
controls 

Within range 

(75%) 

Residual 

Nonattain* 

ment 

1H1EX-120 
(current std) 

20 

14 

0 

0 

0 

8H4AX-80 
(less stringent 
than proposal 

37 

23 

1 

1 

12 

8H1 AX-80 

(more 

stringent than 
proposal 

75 

35 

3 

13 

24 


Table A-3 

Local Control Scenario (LCS) 


Standard 

Nonattain- 

ment 

Marginal 

attainment 

(15%) 

Can attain 
with 
controls 

Within range 
(75%) 

Residual 

Nonattain- 

ment 

1H1EX-120 
(current std) 

27 

17 

i 

0 

9 

8H4AX-80 
(less stringent 
than proposal 

68 

38 

3 

6 

21 

8H1 AX-80 
(more 

stringent than 
proposal 

129 

54 

17 

12 

4t> 


c) Centroid model 

EPA recognizes that its "Centroid" model may under predict the true degree 
of nonattainment due to the scarcity of monitors in existence in 1990, the base 
year used in the model. 2 " Unlike the bias created by the over estimation of 
ozone levels predicted by the ROM model, EPA does not attempt to 
compensate for this bias. The RIA provides no basis on which to correct this 
underestimate, so we have made no adjustment for it in our revised cost 
estimate. 


- v IV(C)(5)0 
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2. EPA's estimate omits important categories of costs. 

EPA estimates the direct costs necessary for a portion of the modeled 
nonattainment areas to reach partial attainment with the standard. In 
addition to assigning no costs to areas misclassified as reaching attainment, as 
discussed above, the RIA ignores several other categories of costs. 

• The RIA ignores the health and welfare costs of revising the ozone 
standard. These costs include risk-risk and health-health tradeoffs. One 
important category of health and welfare costs not considered derives 
from the fact that tropospheric ozone disperses ultraviolet-B radiation and 
reduces the adverse effects of UV-B rays. This is quantified in Appendix B. 

• The costs to Federal facilities to comply with the proposed standard are not 
addressed by the RIA. 

• The administrative costs incurred by Federal, State and local levels of 
government, as well as regulated entities are not valued in this RIA. 

• Opportunity costs, such as the impact of new source review programs on 
economic growth, are not addressed. The President's economic analysis 
guidelines state: 

The preferred measure of cost is the "opportunity cost" of the 
resources used or the benefits forgone as a result of the 
regulatory action. 1 

3. EPA's baseline includes costs that are better characterized 
as incremental. 

All EPA's cost estimates (for achieving the current ozone NAAQS as well as 
the proposed alternatives), are incremental to a baseline in 2007. The 
definition of this baseline strongly influences the cost estimates, because the 
cost of emission reductions that are attributed to the baseline do not appear as 
incremental costs of either the current standard nor the proposed standard. 

In deriving the baselines, EPA is optimistic about future reductions in ozone 
concentrations due to full and rigorous implementation of existing and 
proposed regulations as well as the implementation of discretionary control 
measures. The greater the assumed reductions in pollutants caused bv other 
regulations and discretionary actions, the lower the estimates of costs 


■ Economic Analusts of Federal Regulations Under Executive Order 12866, Januarv 11, 1996 
(111(C)(1)) 
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necessary to meet the proposed standard. Thus, to the extent EPA 
overestimates the effectiveness of other regulations and discretionary 
measures in its baseline, the costs of this new standard will be 
underestimated. There is reason to believe EPA's analytical baseline .includes 
(1) overestimates of the effectiveness and implementation of new regulations 
put in place prior to 2007 and (2) emission reductions from actions that in fact 
are related to the current and proposed ozone NAAQS. 

a) Impact of existing and proposed regulations on 
baseline concentrations 

EPA assumes a reduction in VOC emissions of 6.3 million tons per year by 
2007. Over half of this reduction (56%) is attributable to two initiatives: the 
implementation of maximum achievable control technology (MACT) 
standards under Title III of the CAA, and hazardous waste treatment storage 
and disposal facility (TSDF) regulations. 

The RIA suggests that the estimates of MACT emissions may be overstated 
for two reasons: (1) "many nonattainment areas may already have standards 
equivalent to MACT" and (2) "reductions in non-attainment areas may be 
overestimated if the SIP requirements are already as stringent as the MACT 
standards will be." 1 * Thus to the extent nonattainment areas already have 
installed MACT equivalents, EPA's assumption double counts emissions 
reductions in the baseline. This results in an underestimate of the 
incremental cost of achieving more stringent standards. 

The other major rule contributing to baseline emission reductions is the 
TSDF rule EPA assumes this rule will reduce VOC emissions by 1,741,000 
tons each vear. This reduction alone accounts for nearly a third of the 
additional VOC reductions projected for the year 2007. While EPA does not 
cite the source of this estimate, it appears to come from the draft RIA 
supporting EPA proposed RCRA Air Emissions Standards which was issued 
in August of 1989. This draft RIA estimates the proposed controls on TSDFs 
would result in annual reductions in VOC emissions of 1,704,000 Mg or 
approximately 1,740,000 tons a vear.'“ 

Primarily because it is based on a mistaken estimate of the quantity and types 
of wastes TSDFs manage, this estimate is a gross overstatement of the actual 
reductions the TSDF rule would achieve. In response to comments on the 
proposed rule and RIA, EPA revised the estimate of VOC reductions 


IV(BKIKC) 

EPA. Office of Air Quality Planning and Standards, "Draft Hazardous Waste Treatment, 
Storage, and Disposal Facility Regulatory Impact Analysis for Proposed RCRA Air Emissions 
Standards.' August 1989. Table VI1-1, p. VII-7. Estimate includes and additional 73,000 Mg per 
year attributable to controls on 90 day tanks. 
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attributable to the TSDF rule in 1994. 30 This revision reduced the estimated 
VOC reductions by approximately 40 percent to 1,043,000 Mg per year or just 
over a million tons per year. Thus the baseline used in the RIA for the 
revised Ozone NAAQS attributes over 700 thousand tons of annual 
reductions in VOCs to the TSDF rule that EPA has subsequently determined it 
will not achieve. The cost of achieving these reductions should be added to 
the cost of the ozone rule rather than being assigned to the baseline. 

As for NOx reductions, EPA assumes new rules unrelated to the proposed 
NAAQS will reduce emissions by 8.3 million tons a year. RACT (reasonably 
available control technologies) controls on utilities account for 40 percent of 
the NOx emission reductions. RACT controls and lowest achievable 
emission rate (LAER) controls are applied to all major sources in 
nonattainment areas and the ozone transport region. LAER requirements are 
assumed to limit emissions for new and modified coal fired and oil or gas 
tired utility combustion units in these areas to 0.10 lb. NOx/MMBtu and 0.05 
lb. NOx/MMBtu, respectively. Control Development Technology (CDT) 
under Title IV of the CAA, accounts for an additional 40 percent of EPA's 
baseline NOx reductions. CDT is not discussed in the document, so it is 
difficult for commentors to evaluate this assumption. It is interesting to note 
that EPA recently claimed Title IV NOx controls on utilities will result in a 
total of 2 million tons of reduced NOx emissions in the year 2000. : " Because 
the ozone RIA does not elaborate on EPA's claimed 3.3 million tons of Title 
IV CDT reductions in the year 2007, it is unclear how this estimate relates to 
the 2 million tons documented in EPA's other rulemakings. 

b) Impact of discretionary measures in RCS baseline 

EPA presents all its costs estimates as incremental to two baselines, labeled 
RCS and LCS. As noted in Section III, EPA prefers the less costly RCS 
baseline, which assumes that discretionary regional controls will be in place, 
and considers the LCS baseline to be an upper bound on the costs. The 
difference between the two baselines is that RCS includes a 0.15 pounds per 
million BTU cap on NO. emissions from utilities and other combustion 
boilers, and a Califomia-stvle low emission vehicle (LEV) program applied to 
each county in the 37 eastern states. EPA estimates the cost of a national LEV 
program at over $600 million/vear, and the cost of the 15 pound per million 
BTU NOx cap at $2.3 billion in the vear 2007. 3: 

The RIA states, "[t]he staff believes that these [regional NOx] efforts will be in 
place in the year 2007, and because they are being undertaken to attain the 


v EPA. Office of Air Quality Planning and Standards, "Hazardous Waste Treatment, Storage, 
and Disposal Facilities Background Information Document" November 1994, p. 1-12. 

11 See 61 FR 67120, December 19, 1996 
RIA VI(B)(1) 
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current ozone NAAQS, they should be included in the analytical baseline of 
this RIA." 33 Yet, by including these in the baseline, their costs are not 
attributed to the cost of meeting the current ozone NAAQS. This clearly 
understates the costs of meeting the current standard by $2.9 billion per year 
(the sum of tl* costs of the two programs that are excluded from the estimate 
of incremental costs). 

Though EPA bases its RCS on regional strategies expected to be applied by 
OTAG (the Ozone Transport Assessment Group, representing the 37 Eastern- 
most States and DC), it admits that "[i]n every case but the most extreme, the 
OTAG strategies represent a lower level of control than that included in this 
RIA." 34 In other words, not only does EPA take credit for emission reductions 
without including their costs, it is optimistic about the emission reductions 
that are achieved in this RCS baseline. 

Although EPA refers to the RCS as its "analytical baseline," and the LCS as 
"sensitivity analysis," emission reduction targets for the RCS are not modeled 
separately! Rather EPA establishes emission reduction targets to meet 

standards under the LCS and then assumes that regional control strategies 
would improve air quality by 12% across the board. 35 

Due to the number of controls assumed in the baseline, the lack of 

information provided in the RIA for many of them, and the varied 

assumptions involved in estimating costs and emission reductions, it is 

difficult for an observer to extract from the baseline the costs and emission 
reductions that more properly belong in an estimate of the incremental effects 
of the current and proposed standards. However, due to (1) the discretionary 
nature of the controls assumed under the RCS baseline, (2) the uncertainty 
and likelv overstatement of emission reductions assigned to those controls, 
and (3) EPA's recognition that those controls will be undertaken to comply 
with the current ambient ozone standard, we suggest that, at a minimum, 
EPA abandon the RCS as its baseline, and adopt the LCS baseline for its 
analysis of costs and benefits of the proposal. 


” RIA IV(B(3) 

* RIA V(B) 

” EPA's sensitivity analysis revealed no change in cost under the most stringent scenario if i t 
used a 6% rather than a 12% adjustment factor to estimate RCS costs, because the areas 
classified as residual nonattainment areas using the 12% adjustment factor had already 
exhausted their inventory of identified controls. Three marginal nonattainment areas would be 
classified as nonattainment using the 6% adjustment factor, but, as they also had exhausted 
their control inventory, the RIA assigned no costs to them. In other words, the costs of partial 
attainment do not change (because it is constrained), but the degree of nonattainment increases. 
RIA V(C) 
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4. The RIA presents estimates of costs (and benefits) for a 
single yean 2007. 

The RIA presents costs for a single year (2007). EPA selected 2007 because by 
then it expects "most of the mandatory CAAA requirements will have fully 
taken effect and most areas currently in violation are required to achieve 
attainment with the current NAAQS standard by this year." 30 However, 
EPA's "snapshot" approach that is based on air quality modeling for a single 
representative year has drawbacks. The Executive Summary to the RIA 
mentions one of these limitations — that due to technological change and 
other factors between now and 2007, the costs of meeting the standards may be 
lower. EPA's analysis indirectly addresses this issue in several ways. First, the 
RIA truncates its inventory of possible controls at a per-ton cost of between 
$30,000 and $80,000. The analysis also assumes greater emission reductions 
will be achieved from certain controls than is currently feasible. 3 ' Moreover, 
as noted above, the analysis also assumes that areas that are modeled to come 
within 64 percent (75% of 85%) of attaining the standard will be able to meet 
the standard at no additional cost. 

The RIA does not address a corresponding problem with the snapshot 
approach: that it does not recognize the effect that economic and population 
growth beyond the year 2007 will have on attainment status and the costs of 
compliance with these standards. As recognized in the President's guidance 
regarding economic analysis of federal rules, discounted costs are more 
informative both in assessing potential costs and in comparisons with 
expected benefits. The President's guidance states: 

"To the fullest extent, possible, benefits and costs should be 

expressed in discounted constant dollars." 38 

In its analysis, EPA projects growth in emissions as a function of 
manufacturing earnings per capita, and population growth, as well as other 
variables, including attainment status and emission controls put in place 
between 1990 and 2007. Because EPA's baseline assumes available cost- 
effective controls are in place, its model actually projects a decline in ambient 
air concentrations by 2007. (That is, the rate of decrease in ozone 
concentrations due to the CAA and other control measures will be greater 
than the rate of increase due to economic growth.) This will not be expected 
to be the case beyond 2007 (or the extent to which it is will be attributable to 
the proposed standard). Therefore, providing an estimate of the present 
value of the costs and benefits of this rule would be informative. Benefits 


v RIA Executive Summary 
37 RIA VI(B) 

30 Economic Analysis of Federal Regulations Under Executive Order 12866, January 11, 1996 
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might be expected to grow at the population rate, while costs would be 
expected to grow at a faster rate of population times manufacturing earnings 
per capita. 

Once EPA has calculated present values for the costs and benefits of each 
alternative, it would be acceptable to convert those to annualized costs for 
purposes of exposition and comparison. Annualized costs are a valid 
measure when calculated properly. It is important to recognize, however, 
that EPA's snapshot approach of estimating benefits and costs for a selected 
year, is not an accepted method of estimating costs and benefits. 31 * 


" The Presidents EA guidance recognizes this: "When the effects of alternative options are 
measured in units that accrue at the same time that the costs are incurred, annualizing costs is 
sufficient and further discounting of non-monetized benefits is unnecessary; for instance, the 
annualized cost per ton of reducing certain polluting emissions can be an appropriate measure of 
cost-eftectiveness However, when effects are measured in units that accrue later than when 
the costs are incurred, such as the reduction of adverse health effects that occur onlv alter a 
long period of exposure, the annualized cost per unit should be calculated after discounting for 
the delay between accrual of the costs and the effects." Ibid., Section 111(A)(3) (General 
Principles) 
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HI Review of EFA's Regulatory Analysis 


In this section, we review the regulatory impact analysis (R1A) EPA has 
prepared for the proposed revision to the ozone NAAQS. EPA's own analysis 
of the benefits and costs of the proposal provide some startling conclusions, 
including (1) the costs of the rule are significantly greater than the benefits, 
and (2) many communities will find themselves unable to comply with the 
standard for the foreseeable future, even after bearing these considerable costs. 

There are major flaws in the approach and assumptions used in the RIA. 
After adjusting for these flaws, we find that the net benefits of this proposal 
are even smaller than EPA's RIA predicts, and that, in fact, implementation 
of the proposal is likely to harm public health and welfare. 

In section A, below, we summarize the major conclusions of (1) EPA's own 
analysis, and (2) our analysis of the benefits and costs of the proposal. In 
section B, we summarize the approach used in the RIA to estimate benefits 
and costs. In section C, we critique EPA's methodology and present the results 
of our analysis of the full impact of the proposal. We summarize our 
conclusions in section D. 

A. Conclusions Regarding the Impact of EPA’s Proposal 

1 . EPA’s own regulatory analysis finds that the costs of the 
proposal exceed the benefits. 

EPA expects partial compliance with the proposed standard to impose net 
costs (i.e., costs in excess of benefits) on Americans of between $1.1 billion and 
$6.2 billion each year. These net costs are over and above EPA's estimates of 
the annual net cost of partially complying with the existing standard, which is 
considerable — EPA estimates the costs of partially meeting the current 
standard will exceed benefits bv between 5400 million and $2.2 billion per 
year. 

EPA anticipates a large degree of nonattainment. The number of areas unable 
to meet the standard remains large even after EPA (1) assumes all feasible 
control measures will be applied, and (2) classifies many areas that are 
modeled to be out of attainment as being able to achieve attainment. (These 
issue is discussed and analyzed in Appendix C.) Even with no change in the 
NAAQS, EPA estimates that between 39 million and 57 million people will 
live in non-attainment areas, and the agency does not describe how these 
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areas will achieve attainment. An additional 14 million to 32 million people 
would live in non-attainment areas under the proposed revised standard. 1 

Questionable assumptions lead to an understatement of costs. The 
assumption that regional controls will be put in place by 2007, and that the 
costs of those controls are not attributable to the current or proposed ozone 
NAAQS, significantly affects the cost estimate. When EPA assumes 
implementation of a regional control strategy as its baseline, estimates of the 
annual costs of partially meeting the standard are between $630 million and 
$2.5 billion. EPA's cost estimates more than double (to between $2.2 billion 
and $6.3 billion) when EPA assumes a local control strategy (LCS) baseline. 
Benefits are also influenced by the choice of the baseline, although not as 
dramatically. 

EPA's benefit estimates are uncertain, and EPA places its own best estimates at 
the low end of its range. Modeling, exposure, and valuation constraints make 
EPA's benefit estimates very uncertain. CASAC observed that due to the 
compounded uncertainties in the approach to estimating welfare effects, 
"small differences in benefits may have no significance..." EPA's best (i.e., 
most likely) estimate of the incremental health benefits of the proposed 
standard is at the low end of its range, between $11 million and $108 million. 2 

The estimated benefit of reduced mortality, not the other health benefits EPA 
relies on to support its proposal, dominate its estimate of benefits. In 

explaining the broad range in the estimate of health benefits associated with 
the proposed standard, EPA notes that, "the high estimate of the range 
includes the results of the mortality category, which comprises greater than 
^8".. of the total estimate..."'. As discussed below, this estimate of reduced 
fatalities is based on a single study that was not discussed in the criteria 
document or staff paper, and thus not reviewed by EPA's science advisory 
committee (CASAC). 


1 RIA Tables ES-2 and ES-3 

: Note that EPA's best estimates of the total health benefits do not include mortality benefits. 
The low end of the range, Sll million, is based on the epidemiological approach, an 0.08 ppm, 
8-hr. 4 exceedance standard, and the regional control scenario. The upper end of the range, $108 
million depends on a clinical approach, local control strategy assumptions and an 0.08 ppm, 8- 
hr, 1 ex standard. (RIA Table E-22, E*23, E-25, E-26, E-28, E-29) The mean of the best estimates 
across 1 and 4 exceedance standards, clinical and epidemiological approaches, and RCS and 
LCS is S42 million. EPA does not report best estimates for welfare benefits. 

‘ See table IX-3 of the RIA. 
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2. Correcting for biases and omissions in EPA’s analysis, 
the negative health and welfare impacts of the proposal 
are even clearer. 

EPA's proposal may harm public health and welfare, regardless of cost. The 
potential impact of a change in the ozone standard on ultraviolet (UV-B) 
radiation raises serious questions about the net health and welfare effects of 
this proposal. We estimate that the total impact of attaining the proposed 
standard would be to increase health risks and welfare damages by over $100 
million per year. This is particularly disturbing in light of the enormous costs 
full attainment of this rule would impose on every aspect of our lives. 

The full costs of meeting this standard are significantly higher than EPA's 
estimated costs of partial attainment. The full cost of attaining the current 
standard is likely to be between $22 billion and $53 billion per year. The 
proposed standards are estimated to impose additional costs in the range of 
554 billion to $328 billion per year (in 1990 dollars). 

The incremental benefits estimated for the alternative standards are relatively 
small, and based on an analysis that is fraught with uncertainties. The 

uncertain scientific basis on which EPA's health effect estimates rest raises 
serious questions about the advisability of revising the level of the NAAQS at 
this time. 

B. Summary of EPA’s RIA 

ETA has determined that the. proposed rule is a significant action as defined 
by Executive Order 12866. Accordingly it has prepared a draft RIA to 
accompany the rule. However, in accordance with EPA's interpretation of 
statutory prohibitions, "[njeither the draft RIA nor the associated contractor 
reports have been considered in issuing this proposal." 

This section of our comments summarizes the methodology employed in the 
RIA for estimating the benefits and costs of the proposed rule and its results. 

1. Summary of EPA’s methodology for estimating benefits. 


EPA is required under E.O. 12866 to evaluate the benefits of proposed 
regulatory actions. Chapter IX of its RIA addresses this requirement. 

a) Alternatives examined 

Although the Executive Order requires EPA to evaluate the impact of the 
proposal, it fails to do so. EPA estimates the benefits of four alternative 
standards, none of which is the proposed standard nor the two alternatives 


March 1997 


Comments of the Regulatory Analysis Program 


II1-3 


320 


Appendix B Ozone’s Impact on Ultraviolet Radiation 


Ozone (both in the stratosphere and in the troposphere) affects the dispersion 
and penetration of ultraviolet B (UV-B) radiation. Reductions in ground- 
level (tropospheric) ozone as a result of a revised ambient ozone standard 
will cause total column ozone to decrease, increasing the penetration of UV-B 
rays. 

The last paragraph of EPA's RIA states that "no attempt to quantify this 
potential effect, which is expected to be small, has been made in this analysis." 
However, a review of EPA's analysis of UV-B effects (for this rule and 
previous rules) indicates that the negative health benefits (or health costs) 
associated with the UV-B effects of the proposal could exceed the annual 
health benefits EPA attributes to ozone reductions by over $280 million. EPA 
also suggests that uncertainty in the UV-B estimates makes them 
indefensible, however, the benefits EPA estimates in the ozone NAAQS RIA 
arguably are founded on much weaker science and modeling. 

In this appendix, we attempt to quantify and value the harmful effects of the 
increase in UV-B radiation that would result from the proposed change in the 
ozone NAAQS. Our analysis is based solely on methods, models and data 
used by EPA in previous analyses of the benefits of reducing chemicals that 
affect stratospheric ozone. In section I we present our approach to estimating 
the health impacts of an increase in UV-B, and in section II we present our 
approach to estimating the welfare impacts. 

I. Approach to estimating health impacts 

To quantify and value the potential impact of the proposed standard on 
increased penetration of UV-B radiation, several steps are involved. 

• Determine the effect changes in ambient ozone concentrations have on 
total column ozone. (UV-B penetration of the atmosphere and its 
associated health and welfare effects are a function of total column 
ozone. 1 ) 

• Quantify the relationship between change in total column ozone, UV-B 
penetration, and health or welfare effects. (This is the dose-response 
relationship.) 


1 See Cupitt white paper and Frazier statement before CASAC. 
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• Apply the dose-response function to the population exposed to increased 
UV-B. 

• Assign values to the estimated health and welfare effects. 

In each of these steps, we relied on information provided in EPA documents, 
as described below. 

A. Impact on total column ozone of proposed NAAQS 

We assume that EPA's proposed NAAQS will result in approximately a 0.5% 
reduction in total column ozone. This assumption is based on the following: 

• EPA asserts in the RIA to this rule that the current 0.12 ppm one-hour 
standard is roughly equivalent to a 0.09 ppm 8-hr standard. Thus, a 
change to a 0.08 ppm 8-hr standard represents approximately a 10 ppb 
decline in ozone concentrations. 2 

• In a white paper prepared as background for this rulemaking, EPA 
estimates that a 10 ppb decline in regional scale ozone concentrations will 
translate to a 0.3% to 0.5% decline in total column ozone during the ozone 
season and a 0.5% to 0.8% decline in total column ozone during ozone 
episodes.' 1 

B. Health effects 

EPA has quantified the relationship between total column ozone, UV-B 
exposure and several health effects. 4 Previous EPA analyses have developed 
dose-response relationships for two types of nonmelanoma skin cancer 
(NMSC) — basal cell carcinoma and squamous cell carcinoma, as well as 
malignant melanoma, and cataracts. 

In a statement before CASAC by Marvin Frazier in March 1995, the 
Department of Energy (DOE), used EPA's dose response data to estimate new 
cases of (1) NMSC, (2) cutaneous melanoma, (3) melanoma-caused deaths, 
and (4) cataracts attributable to a 0.5% decline in total column ozone. 5 In a 


: Because the NAAQS are likely to decrease peak concentrations rather than average 
concentrations, this may overstate the total column ozone change in attainment areas and 
during off-peak seasons. To do this analysis properly, EPA should apply models consistent 
with its approach to modeling ambient ozone concentrations. 

4 Cupitt, pp. 7-8 

4 EPA (1987) 

5 The DOE estimates are based an EPA's 1987 report, "Assessing the Risks of Trace Gases that 
Can Modify the Stratosphere." This report is also the basis for the dose-response functions used 
in the stratospheric ozone RIA. 
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white paper prepared for this rulemaking, EPA (Cupitt) estimated a narrower 
range for the likely increase in NMSC cases in the eastern United States 
attributable to tightening the ozone standard by 10 ppb. 6 

Estimates of the new cases for each of these effects are presented in columns 2 
and 3 of Table B-l below. 

C. Valuation of health effects 

In its R1A for the Phase-out of ozone depleting chemicals (stratospheric ozone 
RIA), EPA values each of the identified nonfatal health effects as the sum of 
the costs of treatment and lost production. That RIA assigns values ranging 
from $3 million to $12 million for melanoma-caused deaths. These values 
are all in 1985 dollars. We use these estimates of the costs-per-case of these 
health effects to value the negative health benefits resulting from the ozone 
NAAQS. These values (adjusted to 1990 dollars using a GDP deflator of 1.19) 
are presented in columns 4, 5, and 6 of Table B-l. 

D. Negative health impact of proposed standard 

Table B-l below presents our rough estimates of the negative health 
consequences of the proposed revision to the ozone standard. In evaluating 
these estimates, several points are worth noting. 

• These estimates are based on the information, assumptions, and 
methodologies used by EPA in its regulatory actions addressing 
stratospheric ozone. 

• The values used here (and in the stratospheric ozone RIA) are based on 
the costs of illness and lost productivity. The ozone NAAQS RIA relies on 
higher CV values when available, and doubles values derived from cost of 
illness and lost productivity approaches. Therefore, in comparisons with 
ozone-related health effects, our UV-B-related health effects are 
understated. 

• As the best estimate within the range of benefits attributable to premature 
death, we relied on the $4.8 million EPA uses for the value of a death 
avoided in the NAAQS RIA. This figure is used to facilitate comparisons 
of the positive and negative health effects of the proposed standard, not as 
an endorsement of that value. 


“ EPA estimated a range of 3,300 to 4,500 for the eastern U.S. compared to DOE's estimate of an 
increase of 2,000 to 11,000 NMSC cases for the entire country. 
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• The estimated changes in ozone concentration resulting from the proposal 
may be overstated. These could be made more compatible with EPA's 
estimated benefits of ozone reductions if EPA applied the same 
concentration modeling and assumptions. 

• In an effort not to overstate the potential negative impact, our best 
estimates rely on the lower bound number of cases, and EPA's best 
estimate of value per case. 

• Our estimates do not include other less readily quantified health effects of 
UV-B exposure. According to the stratospheric ozone RIA, "serious 
potential effects [of UV-B] are depression of the immune system and 
increased incidence of actinic keratosis [pre-cancerous lesions]." 


Table B-l 

Negative Health Benefits of Ozone NAAQS 


Health Effect 

New Cas 
.5% dec 
total colu 


Cost/case (1990$) 

Benefits 

(in millions of 1990 $) 


Lower 

■ 

Lower 

Best 


Lower 

Best 


Nonmelanoma 
sktn cancer 

2,000 

11,000 

B 

$6,545 


S9.5 

$13.1 

$91.6 

cutaneous 

melanoma 

130 

260 


SI 7,850 

SI 7,850 

S2.3 

S2.3 

$4.6 

melanoma 
caused deaths 

25 

■ 

$3,570,000 

$4,800,000 

$14,280,000 

$89.3 

$120 

$714 

cataract cases 

13.000 


SI 7,850 

SI 7.850 

mm 

S232.1 

S232.1 

$500.0 

Negative benefits in millions 1990S 7 

$333 

$367 

$1310 


In Appendix E to the ozone NAAQS RIA, EPA reports best (most likely) 
estimates of health benefits for different standards, control strategies and 
methodologies. The mean of these (for the LCS baseline and the two 
standards that bound the selected standard) is $86 million. 8 Subtracting our 
best estimate of the negative health benefits associated with the increase in 


' Using EPA's estimate of NMSC cases, negative benefits of the rule range from $255 million to 
$1,255 million with a best estimate of $399 million. 

* We rely on the LCS baseline because the RCS baseline is likely to understate the benefits of 
achieving the alternate standards as discussed in III-C above. 
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UV-B radiation ($367 million), we estimate that the proposal could result in 
negative health benefits of $282 million. 9 

II. Approach to estimating negative welfare impacts 

The RIA supporting EPA's phase-out of ozone depleting chemicals quantifies 
and values three categories of welfare effects attributable to increased UV-B: 
depletion of commercial fisheries, damage to commodity crops, and damage 
to polymers. Time constraints imposed by the short comment period 
prevented us from using a direct dose-response approach to quantifying 
welfare effects, as we did for health effects above. Instead, we attempted to 
scale the benefits estimated in the stratospheric ozone RIA to reflect the 
smaller change in total column ozone associated with the proposed ambient 
ozone standard. Our resulting estimates are very rough. EPA has the 
necessary data and methodology to make more direct estimates of the welfare 
effects, and it should do so before making a final decision on the ozone 
NAAQS. 

A. Commercial fisheries 

We estimate the annual cost to commercial fisheries associated with the 
proposed ozone NAAQS will range from $1.1 million to $61.6 million (1990$). 
This rough estimate is based on the approach outlined below. 

• The stratospheric ozone RIA estimates that the reduction in ozone 
depleting chemicals necessary to comply with the 1987 Montreal Protocol 
will achieve benefits to commercial fisheries ranging from $2.8 billion to 
$11.2 billion, with a best estimate of $5.6 billion.’ 0 This is a present value, 
stated in 1985 dollars. 

• We put these present value benefits on an annual basis using the 2 percent 
discount rate used in that RIA. The resulting annual low, best and high 
estimates for complying with the Montreal Protocol are $.07 billion, $0.13 
billion, and $0.27 billion, respectively. 

• We converted these values to 1990 dollars using a GDP deflator of 1.19. 


v Refer to Table 4 of Section III of these comments. 

10 The stratospheric ozone RIA Ex. 6-8, p. 6-31 presents the changes in value of fish harvest bv 
2075. 
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• The percent change in column ozone used to calculate these Montreal 
Protocol benefits ranges from 2.6 percent in 2025 to 35.7 percent in 2075." 

• The proposed change in the ozone NAAQS is expected to result in a 0.5 
percent reduction in total column ozone, as described above in V-A-l. W e 
divide the percentage change in total column ozone associated with the 
proposed NAAQS by the percentage total column ozone change estimated 
in the stratospheric ozone RIA for meeting the Montreal Protocol to 
derive a scaling factor. 

• We apply this scaling factor to the total benefits estimated in the 
stratospheric ozone RIA for meeting the Montreal Protocol to estimate the 
range in possible negative benefits associated with the NAAQS. Thus, we 
estimate the proposed NAAQS will have negative benefits that range 
between 1.4 percent and 19 percent of the commercial fishing benefits 
calculated for the stratospheric ozone rule. The midpoint of this range is 
10.3 percent. 

• The total annualized value to commercial fisheries estimated for the 
Stratospheric ozone rule is $70 million to $130 million. We multiply 
these figures by our range of scaling factors to estimate annual fishery 
damage (negative benefit) from the proposed NAAQS in the range of $1.1 
million to $61.6 million. Our best estimate of the damage to commercial 
fisheries is $16.5 million per year. 

B. Commodity crops 

We apply the same scaling factors to EPA's estimates of the benefits to 

commodity crops from the reductions in ozone associated with the Montreal 

Protocol. 

• The stratospheric ozone RIA credits compliance with the Montreal 
Protocol for reducing damages to commodity crops. The present values of 
these benefits range from $11.5 billion to $46.2 billion, with a best estimate 
of $23 billion. 12 These figures are in 1985 5. 

• We put these present value benefits on an annual basis using the 2 percent 
discount rate used in the stratospheric ozone RIA. The resulting annual 
low, best and high estimates of meeting the Montreal Protocol are $.28 
billion, $0.55 billion, and $1.11 billion, respectively. 


"The stratospheric ozone RIA Ex. 5-5, p. 5-14 presents the percent ozone depletion expected in 
future years under a scenario of no controls, and with various Phase-out scenarios. We used 
percentages and benefits associated with the "1987 Montreal Protocol scenario." 

12 Stratospheric ozone RIA Ex. 6-9. 
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• We multiply these figures by our scaling factors to estimate commodity 
crop losses attributable to the proposed ozone NAAQS. After converting 
to 1990 dollars, losses range from $4.6 million to $254.2 million. Our best 
estimate of the damage of the proposed nile to commodity crops is $67.9 
million. 


C. Polymer damage 

EPA also estimates the cost of mitigating damages to polymers caused by UV- 
B in its stratospheric ozone RIA. Using the scaling approach described above, 
we estimate the polymer damage attributable to the increase in UV-B that 
might be expected from the proposed ozone NAAQS. 

• According to the stratospheric ozone RIA, achieving the Montreal 
Protocol will produce benefits associated with reducing polymer damage 
that range from $1.4 billion to $5.7 billion, with a best estimate of $2.9 
billion. 13 These figures are in 1985 $. 

• We put these present value benefits on an annual basis using the 2 percent 
discount rate used in the Stratospheric ozone RIA. The resulting annual 
low, best and high estimates of meeting the Montreal Protocol are $34 
million, $69 million, and $137 million, respectively. 

• We multiply these figures by our scaling factors to estimate the polymer 
damage attributable to the proposed ozone NAAQS. After converting to 
1990 dollars, losses range from $0.6 million to $31.4 million. Our best 
estimate of the polymer damage of the proposed rule is $8.4 million. 

Table B-2 summarizes the welfare impacts attributable to the increase in UV- 
B associated with the proposed change in ambient ozone concentrations. 
These are rough estimates, derived by scaling the benefits EPA has attributed 
to total column ozone reductions achieved by the Montreal Protocol to reflect 
the total column ozone reductions expected from the proposed NAAQS. EPA 
has the data and methods to conduct a more robust assessment of these 
welfare effects, and it should do so before making a final decision on the 
appropriate ambient ozone standard. 


13 Stratospheric ozone RIA Ex. 6-9. 
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Table B-2 

Negative Welfare Benefits of Ozone NAAQS 
(Millions of 1990 dollars) 


Welfare Effect 

Lower 

Best 


Commercial Fisheries 

$1.1 

$16.5 

$61.6 

Commodity Crops 

$4.6 

$67.9 

254.2 

Polymer Damage 

$0.6 

$8.4 

$31.4 

Negative Welfare Benefits 

$6 

$93 

$347 
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Appendix C The Full Costs of Attainment 


In its RIA for the proposed revision to the ozone NAAQS, EPA estimates the 
costs of partially attaining the current and proposed standard. EPA recognizes 
that its estimates of costs are unreliable for comparison among alternatives. 
The incremental costs of more stringent alternatives appear small, but, as 
EPA notes, that is "an artifact of the maximal application of control measures 
within areas which experience residual nonattainment." 1 Recall that, even 
after application of all known control measures, many areas do not comply 
with the current standard, so while tightening the standard has the effect of 
increasing the number of areas that cannot comply, it does not increase EPA's 
estimate of partial compliance costs because additional control measures are 
simply not available. As a result, EPA states "aggregate total costs 
underestimate the true cost of each alternative to such an extent that the 
metric's reliability must be limited." 2 

While EPA does not estimate the full cost of attaining the current standard 
and the proposed alternative, it does provide information in the RIA that 
allows one to calculate a lower bound on these costs. In this appendix, we use 
three different methods to estimate the full cost of attainment. In section I, 
we calculate full costs using EPA's estimates of (a) the marginal costs per ton 
of emissions reduced and (b) residual tons of pollutants. In section II, we 
correct for biases in EPA's estimates of the residual tons of pollutants that 
would have to be removed to comply. We believe this provides a more 
realistic estimate of the cost of full attainment. In section III, we recognize 
that many areas will not be able to comply with the standard at anv cost, and 
examine the opportunity costs associated with nonattainment status. 

The estimates below all rely on EPA's local control strategy (LCS) baseline. As 
discussed in Section III and Appendix A of these comments, we believe the 
LCS baseline reflects expected costs better than EPA's regional control strategy 
(RCS) baseline, due to (1) the discretionary nature of the controls assumed 
under the RCS baseline, (2) the uncertainty and likely overstatement of 
emission reductions assigned to those controls, and (3) EPA's recognition that 
those controls will be undertaken to comply with the current ambient ozone 
standard. 


1 RIA. VI(C) 

; RIA. VI(C) 
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I. Full costs using EPA estimates of nonattainment 

EPA notes that: 

[t]he marginal cost associated with the most expensive current 
control approaches might be a starting point for evaluating 
residual nonattainment. . . . The cost of the most expensive 
controls used in the model range from between $30,000 and 
$80,000 per ton. It has been suggested that these may 
appropriately reflect the marginal cost (on top of identified 
controls) to achieve emission reductions necessary to attain a 
more stringent standard. 3 

EPA argues that a lower cost is more appropriate, and that, due to resource 
limitations, an average cost per ton in the range of $2,000 to $10,000 per ton is 
"preferred." However, contrary to EPA's assertion, there is no justification for 
using average current control costs to estimate of the costs of bringing 
residual nonattainment areas into attainment. Even using the $30,000 to 
$80,000 per ton range provided in the RIA will understate the costs of full 
attainment. Control strategies with per-ton costs in this range have already 
been applied in EPA's model and been exhausted, . leaving only more 
expensive controls available for further reductions in precursor emissions. 

Using EPA's range in marginal per-ton costs as conservative estimates of the 
incremental cost of controlling these emissions, and EPA's estimates of the 
residual tons in nonattainment, we estimate the cost of going from partial 
attainment to full attainment. The incremental costs of achieving full 
attainment, shown in the second column of Table C-l, are Significantly larger 
than EPA's estimates for partial attainment. The upper end of the range is 
more than an order of magnitude greater than EPA estimates. Combining 
EPA's estimate of the costs of partial attainment with our estimates of the 
incremental cost of going from partial to full attainment, we estimate that the 
cost of meeting the current standard will be between $18 billion and $65 
billion per year. Meeting the proposed 8-hour 0.08 ppm standard would cost 
an additional $9 billion to $83 billion per year. 


’ RIA. V1(C) 
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Table C-l 

Costs of Full Attainment 
(EPA's Costs/Ton and Residual Emissions) 
(in billions of 1990 dollars) 



EPA's Cost 
Estimates for 
Partial Attainment 

Additional Cost 
of Full 
Attainment 

Total Incremental 
Cost of Full 
Attainment 

Current 

$2.3 

$15.4 -$62.6 

$17.7 -$65.0 


$2.2- $6.3 

$6.9 -$76.8 

$9.1 - $83.1 


The range in estimates for the proposed standard reflects the two analyzed 
alternatives that bracket EPA's proposal (the 8H4AX-80 and 8H1AX-80 
alternatives). The additional costs of full attainment, in the third column of 
Table C-l, also reflect the range of emissions presented by EPA in RIA Table 
Vl-10, and the range in marginal cost estimates ($30,000 to $80,000). 

II. Full costs adjusted for biases in EPA’s methodology 

EPA appears to understate the residual tons of emissions that would have to 
be removed to comply with the current and proposed standards. 4 As 
discussed in Section III and Appendix A of these comments, EPA makes two 
key assumptions that appear to understate the number of areas that will not 
attain each standard. First, EPA uses a concentration level of 0.092 ppm rather 
than 0.08 ppm as the standard of attainment. Second, EPA assumes that 
achieving 73% of the necessary pollution reductions is equivalent to 
achieving full compliance. (As noted above, EPA does not suggest that 
enforcement of the standards would be so lenient, nor does EPA make 
equivalent assumptions when estimating the benefit of reduced emissions.) 

Appendix A of EPA's RIA presents the residual tons associated with areas 
classified as marginal because they can meet 115% of the standard, and areas 
that are within 75% of the standard. Applying EPA's marginal costs to the 
residual tons in these areas, as well as the areas that EPA's methodology 
would classify as out of attainment, we obtain a more realistic picture of the 
costs of full attainment. These estimates are presented in Table C-2. 


4 RIA Table VI-10 
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The full cost of attaining the current standard is likely to be between $22 
billion and $53 billion per year. The proposed standards are estimated to 
impose additional costs in the range of $54 billion to $328 billion per year 
(1990 dollars). To put these costs in perspective, the lower end of the range is 
greater than the state of Oregon's entire gross state product 5 in 1990. (It was 
$53 billion.) The combined gross product of all six New England states was 
$327 million in 1990 — less than the upper bound of this range." 

Table C-2 

Costs of Full Attainment 

(EPA's Costs/Ton and Adjusted Residual Emissions 7 ) 

(in billions 1990 dollars) 



EPA's Cost 
Estimates for 
Partial Attainment 

Additional Cost 
of Full 
Attainment 

Total Incremental 
Cost of Full 
Attainment 

Current 

$2.3 

$19.2 -$51.1 

$21.5 - 53.4 


$2.2- $6.3 

$51.6 -$322.0 

$53.8 -$328.3 


III. Impact on economic growth 

The cost estimates presented above, large as they are, may still understate the 
impact of the proposed NAAQS because they suggest that the proposed 0.08 
ppm standard, is, in fact, attainable. It is not. For example, even if driving 
traditional vehicles were banned in the South Coast Air Quality Management 
District (and the whole area used only electric vehicles), the Los Angeles area 
would still not be in attainment with the proposed NAAQS.'" Thus, the true 


' Gross State Product (or GSP) is the state equivalent of GNP. 

" Statistical Abstract of the United States. Table No. 703. 

" The lower bound estimate assumes all residual emissions can be removed at a cost of S30.000 
per ton. while the upper bound assumes elimination of residual emissions at a cost of $80,000 per 
ton. We calculated the residual tons in 2007 from the table in appendix A of the RIA labeled 
"Nonattainment Areas Under the LCS." This table reports target and actual tons per year of 
VOCs and NOx emission reductions under the alternative standards. We adjusted these targets 
to account for the bias introduced by EPA's assumptions that achieving 75% of a standard of .092 
ppm would result in attainment (discussed in Section III and Appendix A). These estimates are 
based on EPA's LCS baseline, which we find more defensible. 

" The South Coast Air Quality Management District "Proposed Modifications to the Draft 1997 
Air Quality Management Plan" predicts average VOC emissions of 222 tons per day, or 81,000 
tons per year in 2006. Bv 2010, emissions are expected to decrease to 60,000 tons per year. Using 
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costs of an unattainable standard is the opportunity cost associated with 
nonattainment, or a decline in the rate of economic growth. 

Elsewhere, EPA has recognized that the true social cost of pollution control 
exceeds the direct costs of compliance. 

[D]irect costs are an imperfect proxy for the social costs of 
pollution control regulation. The true social costs of pollution 
control are represented by the total value that society places on 
the goods and services foregone as a result of resources being 
diverted to environmental protection. Compliance costs do not 
fully reflect social costs : because they neglect direct regulatory 
impacts that do not involve out-of pocket costs as well as the 
intertemporal and secondary effects of environmental 
protection. In other words, they do not account for the dynamic, 
general equilibrium effects created throughout the economy that 
impose costs on industries and households not directly affected 
bv regulation. Environmental protection imposes costs on 
virtually all economic entities — including the general public — 
that are largely hidden. Examples of social costs imposed by 
pollution controls that are not reflected in direct compliance cost 
estimates include lost or delayed production and consumption 
opportunities, reduced economic productivity, and higher price 
inflation. Some recent research suggests that compliance cost 
estimates may understate substantially the true long-term costs 
of pollution control. 0 

Predicting the effect of a regulation on economic growth, and consumption 
and production opportunities is very difficult to do with any degree of 
accuracy, and yet it is important that EPA at least recognize the opportunity 
cost of this proposal. We have attempted to make a rough estimate of these 
costs, using some assumptions about the effect of the proposal on Gross 
Domestic Product (GDP). 

Henderson 10 observes that counties with a record of attainment with the 
current ozone NAAQS have 7 to 10 percent more establishments in 
industries that emit VOCs than counties in nonattainment. Henderson finds 


linear interpolation, one would expect about 76.000 tons per year in 2007. According to Appendix 
A of the R1A, Los Angeles must reduce 81,000 tons per year in 2007 to reach attainment. 

" EPA, "Environmental Investments: The Cost of a Clean Environment," November 1990. EPA 
references M. Hazilla and R. Kopp, The Social Cost of Environmental Quality Regulations: A 
General Equilibrium Analysis. Discussion Paper QE89-11, Resources for the Future, Washington, 
DC, March 1989. 

"Effects of Air Quality regulation," The American Economic Review, Vol. 86, No. 4. 
(September 19%) 
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that these industries Ideate establishments in attainment areas at the expense 
of nonattainment areas. However, since under the proposed standard, a large 
fraction of the country may be out of attainment, relocation within the U.S. 
will be a less viable option. Instead, we might expect to see manufacturing 
industries locating establishments in other countries. Assuming that 20 
percent of GDP is affected by these standards", and using Henderson's lower 
estimate of a 7 percent impact on the location of establishments in 
nonattainment areas, the impact on GDP could be about $80 billion per year. 


" This is rough, but not unreasonable. The manufacturing sector comprises about 18 percent of 
GDP. A portion of wholesale and retail trade, which represent 16 and 19 percent of GDP, 
respectively, will also be affected. 
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Appendix D Control Measures 

to Achieve Partial Attainment 


Summary of Incremental Control Measures and Potentially Affected 
Source Categories for the Ozone NAAQS Review 1 


Source Category 

Control Measure 

Stationary Point Sources 


VOC Emissions 


Automobile and Light-Duty Truck Surface Coating 
(Industrial Surface Coating) 

Add-on Control Levels 

Plastic Parts Surface Coating (Industrial Surface 

Coating) 

Add-on Control Levels 

Flatwood Products Surface Coating (Wood Products 
Surface Coating) 

California (CA) ozone Federal 
Implementation Plan (FIP) VOC 
limits 

Wood Furniture Surface Coating (Wood Products 

Surface Coating) 

CA FIP VOC limits 

General/Unspecified Surface Coating Operations 
(Industrial Surface Coating) 

Add-on Control Levels 

General/Unspecified Surface Coating Operations 
(Wood Products Surface Coating) 

CA FIP VOC limits 

Metal Product Surface Coating 

FIP VOC limits 

Rule Effectiveness Improvements 

Increase Compliance with 

Regulations 

Incineration/Open Burning 

Episodic Ban 


1 This table is a reproduction of EPA's Table C-l in Appendix C of the RIA. 


Comments of the Regulatory Analysis Program 


March 1997 


D-l 







335 


Source Category 

Control Measure 

Stationary Point Sources (cont.) 


NOx Emissions 


Utility Boilers: Oil-Gas Tangentially Fired 

Selective Catalytic Reduction 
(SCR) 

Industrial Boilers: Pulverized Coal 

SCR 

Industrial Boilers: Stoker (Coal) 

SCR 

Industrial Boilers: Residual Oil 

SCR 

Industrial Boilers: Distillate Oil 

SCR 

Industrial Boilers: Natural Gas 

SCR 

Cement Manufacturing: Dry Kiln 

SCR 

Glass Manufacturing: Container Glass 

Oxy-Finng 

Gas Turbines: Natural Gas 

SCR + Steam Injection 

Gas Turbines: Oil 

SCR + Water Injection 

Process Heaters: Natural Gas 

Low-NOx Burners (LNB) + SCR 

Process Heaters: Distillate Oil 

LNB + SCR 

Municipal Waste Incinerators 

Selective Noncatalytic Reduction 
(SNCR) 

Incineration/Open Burninq 

Episodic Ban 
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Source Category 

Control Measure 

Stationary Area Sources 


VOC Emissions 


Gasoline Service Stations: Underground Storage 

Tanks and Stage 1 - Truck Unloading 

Install Pressure Vacuum (PV) 

Valves on Vent Line + Vapor 

Balance [Clean Air Act (CAA) Base 
Case Extended to Other Areas] 

Bulk Terminals 

Reasonably Available Control 
Technology (RACT): CAA Base 

Case Extended to Other Areas 

Adhesives: Industrial 

RACT: CAA Base Case Extended 
to Other Areas 

Aircraft Surface Coating (Industrial) 

Add-on Control Levels 

Autobody Refinishing 

CA Best Available Retrofit Control 
Technology (BARCT) 

Autobody Refinishing 

CA FIP Limits 

Paper Surface Coating (Industrial) 

Add-on Control Levels 

Flatwood Product Surface Coating 

Reformulation 

Wood Furniture Surface Coating 

Reformulation 

Marine Surface Coating 

Add-on Control Levels 

Metal Product Surface Coating 

VOC Content Limits and Improved 

T ransfer Efficiency 

Miscellaneous Surface Coating 

Add-on Control Levels 

Miscellaneous Surface Coating 

Default Maximum Control 

Technology (MACT) Surface 

Coating Limits 

Pharmaceutical Manufacturing 

RACT: CAA Base Case Extended 
to Other Areas 

Cutback Asphalt 

RACT (Switch to Emulsified 

Asphalt): CAA Base Case 

Extended to Other Areas 
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Source Category 

Control Measure 

Stationary Area Sources (cont) 


Synthetic Organic Chemical Manufacturing Industry 
(SOCMI) 

RACT: CAA Base Case Extended 
to Other Areas 

Batch Reactor Processes 


SOCMI Fugitive Emission Leaks 

New Control Techniques Guideline 
( CTG) Document 

Petroleum Refinery Fugitive Emission Leaks 

RACT: CAA Base Case Extended 
to Other Areas 

Oil and Natural Gas Production Fields 

RACT (Equipment/Maintenance): 

CAA Base Case Extended to Other 
Areas 

Aerosol Paints 

California Tier 2 Standards 

Aerosol Paints 

South Coast Air Quality 

Management District (SCAOMD) 
Potential Standards 

Pesticides 

Reformulate Coatings to Lower 

VOC Content (Based on California 
Ozone FIP Rule) 

NOx Emissions 


Industrial Coal Combustion 

RACT to Small Sources 

Industrial Oil Combustion 

RACT to Small Sources 

Industrial Natural Gas Combustion 

RACT to Small Sources 

Residential Water Heaters 

LNB 

Residential Space Heaters 

LNB 

Open Burning 

Episodic Ban 
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Source Category 

Control Measure 

On-Highway Motor Vehicles 


VOC and NOx Emissions 


Light-Duty Gasoline Vehicles and Trucks 

California Low Emitting Vehicle 
(LEV) Program 

Light-Duty Gasoline Vehicles and Trucks 

Enhanced Inspection and 

Maintenance Program 

Light-Duty Gasoline Vehicles and Trucks 

Federal Reformulated Gasoline 
Program 

Light-Duty Gasoline Vehicles and Trucks 

California Reformulated Gasoline 
Program 

Light-. Medium-, and Heavy-Duty Vehicles and T rucks 

California Reformulated Diesel 

Proqram 

Nonroad Vehicles 


VOC and NOx Emissions 


2- and 4-Stroke Nonroad Engine Categories 

VOC Benefits Associated with 

Phase 1 Reformulated 

Airport Service Equipment 

Gasoline Program for On-Highway 
Vehicles 

Recreational Equipment 


Industrial Equipment 


Logging Equipment (chain saws and shredders) 


Light Commercial/Utility Equipment 


(generator sets, pumps, air compressors, welders, 
and pressure washers) 


Construction Equipment (tampers/rammers, plate 
compactors, rollers, 


paving equipment, surfacing equipment, signal 
boards, concrete/ 
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Source Category 

Control Measure 

Nonroad Vehicles (cont.) 


VOC and NOx Emissions 


industrial saws, cement and mortar mixers, and 
dumpers/tenders) 


Farm Equipment (2-wheel tractors, agricultural 
mowers, sprayers, tillers, 


and hydro-power units) 


Lawn and Garden Equipment (lawn mowers, tillers, 
trimmers/edgers/brush 


cutters, leaf blowers/vacuums, snowblowers, rear 
engine riding 


mowers, front mowers, shredders, lawn and 
garden tractors, wood 


splitters, chippers/stump grinders, and commercial 
turf equipment) 


/El 75 Horsepower Compression Ignition (Diesel) 

Engines 

California Phase II Exhaust 

Standards 

Construction Equipment (scrapers, bore/drill rigs, 
excavators, 


cranes, off-highway trucks, rubber tired dozers, 
and 


off-highway tractors) 


Logging Equipment (fellers/bunchers) 


Commercial Marine Vessels 

Emission fees 

Recreational Vehicles 


2-stroke engine category 

Potential California Standards 

4-stroke enqine cateqorv 

Potential California Standards 
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U.S. Environmental Protection Agency's Proposed Rule on 
National Ambient Air Quality Standards for Particulate Matter 

Comments of 

Thomas D. Hopkins, Ph.D. 

Rochester Institute of Technology 

March 10, 1997 


Under the Clean Air Act, the U.S. Environmental Protection Agency (EPA) 
has an obligation to establish and periodically update standards for the 
maximum concentration of air pollutants that will protect public health and 
welfare. Since soot in the air creates a variety of respiratory and other problems, 
EPA for many years has maintained such a standard for particulate matter (PM), 
revised most recently in 1987, as one of its National Ambient Air Quality 
Standards (NAAQS). The current PM standard applies to all particles smaller 
than 10 microns. 

EPA now believes that especially fine particles of soot, smaller than 2.5 
microns, may pose sufficient health risks to warrant setting an additional 
standard spedfi&lly aimed at these much smaller particles, which "are so small 
that several thousand of them could fit on the type-written period of the end of a 
sentence." 1 Hence EPA's December 13, 19% proposed PM rule (61 Federal 
Register 65638), while retaining the 1987 standards (slightly revised), would 
create a new NAAQS standard for fine particles: a PM 2.5 standard with a 
maximum annual average concentration of 15, and a daily maximum of 50, 
micrograms (ug) per cubic meter of the air that we breathe when outside. 
Accompanying the proposed rule is EPA's December 19% draft Regulatory Impact 
Analysis (RIA), which explores its economic issues, in response to Executive 
Order 12866. 2 


' Arthur J. Gosnell Professor of Economics, Rochester Institute of Technology, Rochester, NY, and 
Adjunct Fellow, Center for the Study of American Business, Washington University in St. Louis. 
The author served as adviser to OECD, Paris, on regulatory policy analysis, 1994-%, and Deputy 
Administrator for Regulatory and Statistical Anatysis/Office of rnformation and Regulatory 
Affairs, US. Office of Management and Budget, 1981-84. The Regulatory Analysis Program at 
the Center for the Study of Public Choice, George Mason University provided support for the 
preparation of these comments, but the author is responsible for the views expressed. 

1 Testimony of EPA Administrator Carol M. Browner before the US. Senate Committee on 
Environment and Public Works, February 12, 1997. 

2 Three statutes, the Regulatory Flexibility Act, the Small Business Regulatory Enforcement 
Fairness Act, and the Unfunded Mandates Reform Act also call for such economic analysis, 
although EPA questions their applicability to this rulemaking (61 FR 65669). 
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EPA describes its PM 2.5 proposed concentration limits (15/50) as a policy 
judgment, which distinguishes it from a science-driven decision. EPA 
acknowledges that "proponents of [more stringent and less stringent 
alternatives], both within the scientific community and in the public at large, can 
advance reasoned and potentially persuasive arguments in support of their 
preferred policy approaches." (61 FR 65660) Unfortunately, the case that EPA 
presents for its particular policy judgment is handicapped by fundamental 
unresolved scientific issues and by EPA's inadequate treatment of important 
policy questions concerning both benefits and costs. Until further scientific and 
policy analysis can be completed, an adequate basis will not exist for imposing so 
stringent an additional standard as EPA has proposed. In the absence of a 
stronger case, moving ahead now with this part (the 15/50 concentration limits) 
of the overall proposal could very well generate policy outcomes contrary to 
EPA's express intent. It is not at all clear that adoption of this new set of limits is 
a prudent way to improve overall public health and welfare. 

The following sections discuss these points more fully: 


I. 

Unresolved scientific issues 

page 2 and appendix (p. 19) 

n. 

Benefits concerns 

page 4 

m. 

Cost concerns 

page 11 

IV. 

Conclusion 

page 18 


I. Unresolved scientific issues 

The most troublesome aspect of this rulemaking is that a new NAAQS 
with the degree of stringency EPA proposes has not been shown to be 
scientifically defensible. EPA's science advisers have been unable to reach 
agreement on whether the stringency of the proposed pair of limits for PM 2.5 
particles is warranted by public health or any other considerations. Indeed, there 
is "no consensus on the level, averaging time, or form of a PM 2.5 NAAQS" 
among the members of the Clean Air Scientific Advisory Committee (CASAC) of 
EPA's Science Advisory Board, a legislatively established body of independent 
experts that provides advice to EPA on scientific and engineering issues. 3 The 
chair of this committee. Dr. George T. Wolff, reinforced this conclusion in 
February 5, 1997 testimony before the Clean Air Subcommittee of the U.S. Senate 
Committee on Environment and Public Works. 

CASAC's June 1996 letter to EPA listed file specific recommendations of 
each of its twenty-one scientists (the CASAC list is attached as Table 1). Only 
two of the twenty-one scientists were willing to endorse an acceptable general 
range as stringent as even 15-20 ug for an annual PM 2.5 standard. Dr. WolfP s 
February 1997 Senate testimony confirmed this result, noting that "only a 


3 CASAC closure letter of June 13, 1996 docketed as EPA-SA&CASAC-LYR-96-008. 
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TABLE I 

Summary of CASAC Panel Members Recommendations 

(all units pg/m*) 


Current NAAQS 

N/A 

EPA Staff Recommendation 

18-65 
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Plant Biologist 
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State Official 
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not present at meeting; recommendatioTCTSBCTIWTOen comments 

2 declined to select a value or range 

3 recommends a more robust 24-hr. form 

4 perfers a PM 10 .„ standard rather than a PM, 0 standard 

5 concerned upper range is too low based on national PMjj/PM, 0 ratio 

6 leans towards high end of Staff recommended range 

7 desires equivalent stringency as present PM,„ standards 

’ if EPA deddes a PM„ NAAQS is required, the 24-hr. and annual standards 
should be 75 and 25 pg/m J , respectively with a robust form 

9 yes. but dedsion not based on epidemiological studies 

'° low end of EPA’s proposed range is inappropriate; desires levels selected to 
include areas for which there is broad public and technical agreement that 
they have PM, 5 pollution problems 

" only if EPA has confidence that reducing PM, , will indeed reduce the components 
of particles responsible for their adverse effects 

,2 concerned lower end of range is oo close to background 

' 3 the annual standard may be suffident; 24-hr level recommended if 24-hour 
standard retained 
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minority of the Panel members supported a range that includes the present EPA 
proposals." In other words, CASAC could find no scientific basis for selecting 15 
ug as an annual PM 2.5 standard. 

At the same time, CASAC was able to reach agreement, although with 
two members dissenting, that available studies do support establishing some 
type of new NAAQS for PM 2.5 particles. This is because CASAC did find it 
plausible to suspect that fine particles represent pollutants that differ from coarse 
particles in their source as well as size and also pose health risks, the extent and 
nature of which remain speculative. In other words, EPA's science advisers 
could agree that fine particles warrant concern, but one now too poorly 
understood to justify selection of a stringent standard. Dr. Wolffs Senate 
testimony identifies "many unanswered questions and uncertainties" that make 
it impossible at this time to use health effects as a basis for choosing any 
particular degree of stringency: these include, but are not limited to, doubts 
about which fine particles are hazardous and about how to interpret observed 
correlations between health effects and PM. 4 CASAC scientists are not confident 
that the proposed efforts to control PM 2.5 will yield EPA's expected 
improvement to public health. 

The CASAC letter observed that "a scientifically defensible NAAQS for 
PM may require iterative steps to be taken in which new data are acquired to fill 
obvious and critical voids in our knowledge" and that "the deadlines did not 
allow adequate time to analyze . . . the available data on this very complex 
issue." In brief, EPA's science advisers conclude that the agency has neither 
adequately analyzed existing data nor obtained critical missing data. Thus if 
EPA proceeds to adopt a PM 2.5 standard at its preferred 15/50 stringency level, 
its decision must be defended on grounds other than science, since its own 
scientific experts have distanced themselves from such a choice. 

EPA recognizes the need for an expanded research effort, "existing 
emissions inventories and air quality modeling to date . . . simply do not provide 
a sufficient analytical foundation from which to draw accurate results" and 
"sufficient current monitoring data for PM 25 exists in only a few cities." (RIA, 
p. 1-13) Nonetheless, EPA proposes to decide on the new standard before 
undertaking the additional research. 


n. Benefits concerns 

Adoption of EPA's December 1996 proposal would set in motion a series 
of regulatory actions with major consequences, marking it as one of the more 
significant regulations of this decade Indeed, the magnitudes of EPA's projected 
health benefits and economic costs dwarf those of all but a few federal regulatory 


4 See the appendix to these comments for further detail on these unresolved scientific issues. 
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programs. If this rule is promulgated in its present form, a host of state and local 
governments will be required to develop extensive control mechanisms aimed at 
accelerating the pace at which ambient concentration levels of PM in their 
geographic areas are being reduced. That is, new State Implementation Plans 
containing more stringent regulatory requirements will be mandated. 

It is important to recognize that PM concentration levels have been falling 
for a number of years and that this downward trend in PM concentrations will 
continue even if a new standard is not adopted. EPA's latest annual assessment 
of air pollution levels, issued in October 1996, shows that particulate emissions 
fell 79 percent from 1970 to 1995. 5 This substantial air quality improvement is all 
the more remarkable since it occurred during a period when pollution- 
generating activities were on the rise: GDP rose 99 percent and US population 
rose 28 percent. During the more recent period from 1988 to 1995, measured 
average concentration of PM-10 in the air fell 22 percent, as shown by the EPA 
chart reproduced below: 


Concent rstion, ug/m3 



Trend in annual mean PM-10 concentrations, 1988-1995 6 


5 EPA, National Air Quality and Emissions Trends Report, 1995 (EPA 454/R-96-005), October 19%, 
pp. 1,2, 26, 27. 

* EPA, National Air Quality . . . Report, 1995, Fig. 2-26, p. 27. 
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EPA's ongoing effort to achieve compliance with its 1987 PM NAAQS has 
been responsible for this substantial progress. It is true that forty-one counties 
across the nation, home to 29 million people, have not yet reduced their PM 
levels enough to meet the 1987 standard. 7 However, EPA and state/local 
governments in these "non-attainment" areas are making impressive headway 
toward achieving the 1987 standards and the corresponding air quality 
improvements. 

Thus a basic question posed by the December 1996 proposal is whether 
the pace of this progress should be stepped up as well as redirected toward finer 
particles. Addressing this question is complicated by the fact that EPA knows of 
no control mechanisms that reasonably could be expected to achieve compliance 
with its proposed new standard. It is not clear, in other words, how substantially 
EPA's stringent new proposal could speed up progress. EPA states that "the 
suite of control measures available to be considered in the cost analysis was not 
sufficient to achieve full attainment in 2007." Indeed, EPA expects that some 29 
million people in the year 2007 would be living in areas unable to meet its new 
standard. (61 FR 65668) EPA proposes to adopt this limit, which is not now 
attainable, in the hope that it will spur development of feasible control 
mechanisms. However EPA expects that compliance would not be achieved 
until after the year 2007 in any event. 

The most important health and welfare benefits that EPA anticipates are 
prevention of premature fatalities and lessened illness among those with 
respiratory problems. As noted above, EPA thinks that only partial compliance 
with its proposed standard is likely by the year 2007, by which time it expects the 
new standard could be credited with avoiding annually some 4,000-17,000 
premature deaths and 63,000 cases of chronic bronchitis. (RIA, p. 9-46) EPA uses 
a $4.8 million figure in monetizing the value of avoiding each of these premature 
deaths and a $587,500 figure as the value of avoiding each case of chronic 
bronchitis. (RIA, pp. 9-22 and 9-32, respectively.) A number of other health and 
welfare benefits also are expected and monetized, resulting in a total annual rate 
of benefits of $58-119 billion by the year 2007 (stated in 1990 dollars). (RIA, p. 10- 
3) These benefits would be larger if the new NAAQS actually were fully 
complied with by 2007; EPA puts the full compliance benefit total at $69-144 
billion annually. 

These are extraordinary claims of benefits that, if correct, might warrant 
according implementation of this rule high priority. One rarely encounters 
public policy options capable of yielding benefits this large. EPA's benefit 
claims, however, lack a solid foundation. The most basic concern arises from 
doubts about the proposal's scientific underpinnings, addressed in the preceding 
section of these comments (and in the appendix). It is not clear that the risk 
reduction achievable from implementation of this rule would avoid nearly as 


7 Table 3, EPA web site for NAAQS 
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many health problems as EPA anticipates. For to repeat, there is no consensus 
among EPA's scientific experts that the proposal can improve public health and 
welfare this dramatically. There is science-based evidence to suspect that fine 
particles may be hazardous but not to warrant their regulation at the stringency 
level that EPA has proposed. 

Notwithstanding this fundamental reservation, suppose for purposes of 
exposition that the indicated number of avoided premature fatalities and 
illnesses would nevertheless materialize. EPA attributes most of the rule's total 
benefits to reduced premature fatality. EPA's calculation of the value of these 
benefits is driven primarily by EPA's choice of $4.8 million as the value of a 
statistical life. That choice results in substantially overstated benefits. 

EPA's $4.8 million figure is much higher than that used by sister agencies 
such as the U.S. Department of Transportation, where $2.7 million was the norm 
for valuing a statistical life as of March 1996. 8 EPA's own Advisory Council on 
Clean Air Compliance Analysis concluded in October 1996 that "4.8 million (1990 
U.S. dollars) significantly overstates the value most people would attach to the 
average number of life years saved (per person) by the Clean Air Act." 9 The 
National Research Council, in a 19% study of the transportation industry that 
took into account all sources of air pollution (including a much broader array of 
hazardous pollutants than just PM), reported that "12 years are lost on average 
by a person who dies prematurely as a result of air pollution." 10 The American 
Lung Association puts the average at two years of shortened life span from 
exposure to particulates, 11 while other studies find an even shorter period. 12 The 
National Research Council also stated that "the valuation of the expected 
increase in deaths from increased exposure to pollution ... is $1.3 million per 
death." 13 To the extent that premature fatality attributable to PM on average 
entails fewer than 12 years of lifetime foregone, then the appropriate statistical 
valuation would be correspondingly smaller than $1.3 million/death. 

A considerably more informative explanation of health benefits would 
have emerged if EPA had used a different metric than "premature deaths 
avoided" and correspondingly adjusted downward its valuation. If public policy 
alternative A could prolong an average life by six months while alternative B 
prolonged it by fifteen years, it is hard to imagine anyone who would contend 
such information is irrelevant to the choice of policy; EPA's proposal and RIA 
recognize no such distinction. EPA's Advisory Council had recommended that 
"premature mortality ... be stated in terms of the expected number of life years 


* The Office of the Secretary of the Department of Transportation updates this figure annually. 

9 Council letter to EPA dated October 23, 1996, docketed as EPA-SABCoundl-ltr-97-001. 

10 National Research Council, Paying Our Way: Estimating Marginal Social Costs of Freight 
Transportation, TRB Special Report 246 (Washington, DC: National Academy Press, 19%), p. 159. 

11 As cited in Bob Herbert's "Bad Air Day," The New York Times, February 10, 1997, p. A15. 

12 Robert W. Crandall et al, "Clearing the Air," Regulation, 19%, No. 4, p. 44. 

13 National Research Council, op.cit. 
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saved, and that life years be valued instead of statistical lives." This also was the 
recommendation last year of a panel of eleven experts on regulatory analysis that 
includes, among others, Nobel-laureate Kenneth J. Arrow: 

"a program that extends a life by thirty years should be valued 
more highly than one that extends it for three. Where policies are 
expected to extend a life, it is better to estimate the number of life- 
years extended than solely the number of lives." 14 

EPA's response is little more than an acknowledgment that "more 
research is needed in this area." (61 FR 65643) Its RIA indicates some sensitivity 
analysis has been undertaken, for example assigning a value of $3.6 million per 
statistical life rather than $4.8 million. However, no further results are reported 
in either the Federal Register notice or the RIA. (RIA, p. 9-45) Thus EPA's benefits 
portrayal rests on (a) a substantial overestimate of the monetary valuation of (b) 
an estimate of premature deaths avoided that itself lacks scientific credibility. 

Furthermore, EPA does not consider either comparative risks or potential 
secondary health effects of the standard. The 1997 final report of the 
Presidential/Congressional Commission on Risk Assessment and Risk 
Management (Presidential Commission) points out that "many risk management 
failures can be traced to . . . not considering risks in their broader context" and 
that traditionally "most risk management has occurred in an artificially narrow 
context" without regard for other risks.® As one example, EPA's proposal is 
silent on the possible significance of an unwelcome side-effect that the agency 
identified in its companion notice about implementation: "a reduction of a fine 
particle precursor possibly can increase ozone or increase a different fine particle 
component (e.g., SOx reductions leading to increased ammonium nitrate, or NOx 
reductions increasing sulfate formation)."* The Presidential Commission 
emphasizes that "tradeoffs among different risks must be identified and 
considered." Yet whether certain fine particles are more important to control 
than others is not considered in EPA's proposal, so if such tradeoffs occur it will 
not be possible to judge whether overall health risks are rising or falling. The 
Presidential Commission concludes that "analysis must consider whether an 
option may cause any adverse consequences,"® but EPA appears not to have 
done so. 


14 Kenneth J. Arrow et al., Benefit-Cost Analysis in Environmental, Health, and Safety Regulation-A 
Statement of Principles (Washington, DC: American Enterprise Institute, 1996), p. 13. 

15 The Presidential/Congressional Commission on Risk Assessment and Risk Management, 
Framework for Environmental Health Risk Management, Final Report, Vol. I, January 1997, pp. 5, 9. 

14 EPA, "Advance Notice of Proposed Rulemaking: Implementation of New or Revised Ozone 
and Particulate Matter Air Quality Standards and Regional Haze Program," Section 11(B)(2), 
Federal Register, December 13, 1996 
17 Presidential Commission, p. 35. 
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More risk comparisons are recommended by the Presidential 
Commission, both with other risks that a particular agency regulates and with 
other risks facing the public, including "risks posed by water contamination and 
solid wastes . . . and other risks to public health." This would increase the odds 
that opportunities for substantial gains in health and environmental quality 
could be targeted more effectively. Specifically with respect to "the increasing 
incidence and mortality rates of asthma," it points out that "reasons for the 
increases are not known, but likely candidates include sulfur oxides, smog, 
particles, and second-hand smoke."” When relative risks are not clearly 
portrayed, regulatory agendas are not likely to be as protective of public health 
or the environment as they could be. Neither the Federal Register notice nor the 
RIA provides much information of this type, noting that "although the increase 
in relative risk is small for the most serious outcomes, it is likely significant from 
an overall public health perspective, because of the large number of individuals 
in sensitive subpopulations that are exposed to ambient PM and the significance 
of the health effects." (61 FR 65653-4) No comparative risk data are given, so this 
sheds little light on how serious EPA thinks the PM health risk may be relative to 
others. 


From a public health perspective, such a deficiency is serious; one recent 
study conducted at the Harvard Center for Risk Analysis found that a 
reallocation of current spending from lower risk to higher risk problems could 
more than double the life-saving results.® Such gains are likely even when 
various bureaucratic constraints are left untouched, such as blocking any shifting 
across agencies or types of protective actions ranging from injury reduction and 
medicine to toxin control. That is, if each agency kept imposing the same total 
regulatory cost but merely targeted its efforts more efficiently, life years saved 
nearly doubled in the cases the Harvard study examined. Greater attention to 
such risk comparisons could result in valuable gains to the environment and 
public health, but EPA' s PM proposal largely ignores this important public 
health concern. 

To clarify the point about risk comparisons, consider EPA's August 1996 
final rule on lead-based paint inspections in houses. (61 FR 45778) This 
document puts the future health benefits of household lead paint abatement in 
the range of $2-54 billion, when discounted to present values. Any acceleration 
of lead abatement activities (that EPA now expects will accrue over the next fifty 
years) would sharply increase these present values. That particular lead rule 
itself, however, does not yield measurable benefits, since it merely mandates 
inspector training requirements that "provide a vehicle that will aid in the 
realization of these benefits." (61 FR 45808-45809) Both the PM documents and 


u Presidential Commission, p. 11. 

” Tammy O. Tengs and John D. Graham, "The Opportunity Cost of Haphazard Social 
Investments in Life-Saving," in R. Hahn (editor). Risks, Costs, and Lives Saved: Getting Better Results 
from Regulation (New York: Oxford University Press, 19%). 
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the lead rule documentation show no concern nor interest in the relative 
contribution to improved public health that accelerated progress could achieve in 
these two important environmental areas. 

Were unlimited funds available to pay for regulatory compliance, the 
absence of such relative risk considerations would be more understandable, 
although still troublesome (unless all problems could be tackled simultaneously). 
Since consumers and state-local governments already are spending the 
equivalent of nearly ten percent of GDP annually to comply with existing federal 
regulations, any notion that "unlimited funds" are available for new regulatory 
initiatives would seem suspect at best.® 

Moreover, any policy initiative motivated by concerns about health and 
welfare is seriously myopic if it ignores unavoidable linkages between regulatory 
costs and family health. A mounting body of research indicates that serious 
health problems arise when a family's living standards decline. Whenever 
government actions reduce real family income levels, noted Supreme Court 
Justice Stephen Breyer, "that deprivation of real income itself has adverse health 
effects, in the form of poorer diet, more heart attacks, . . . Costly government 
regulations adversely affect productivity, which in turn dampens real income.® 
The Presidential Commission offers an analogy that makes this point less 
abstractly: 


"If a new policy is instituted that limits the application of a widely 
used pesticide, the cost of certain fruits and vegetables could 
increase significantly. Should this occur, those who still can afford 
to buy those fruits and vegetables may benefit by enjoying reduced 
health risks from pesticides. However, economists argue, others 
who can no longer afford those fruits and vegetables may suffer 
poorer nutrition and increased cancer risk associated with eating 
too few fruits and vegetables." 23 

Harvard University's W. Kip Viscusi indeed has calculated that "every 
$50 million spent on regulation induces one statistical death due to the income- 
mortality connection."* EPA puts the annual cost of partially attaining its 
proposed new standard at $6.3 billion, a figure discussed further in the next 


20 Thomas D. Hopkins, Regulatory Costs in Profile, Center for the Study of American Business, 
Washington University in St. Louis, August 1996. 

21 Stephen Breyer, Breaking the Vicious Circle-Toward Effective Risk Regulation (Cambridge, Mass: 
Harvard University Press, 1993), p. 23. 

23 See, for example, estimates of the adverse effect on GDP attributable to the 1990 Dean Air Act 
amendments in Dale Jorgenson and Peter J. Wilcoxen, "Impact of Environmental Legislation on 
U.S. Economic Growth, Investment, and Capital Costs," in U.S. Environmental Policy and Economic 
Growth: How Do We Fare? (Washington, DC American Council for Capital Formation, 1992). 

22 Presidential Commission, p. 33. 

22 W. Kip Viscusi, "The Dangers of Unbounded Commitments to Regulate Risk," in Hahn, p. 162. 
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section. If EPA's cost figure were correct, Viscusi's findings would imply that 
the diversion of spending to comply with the new rule would itself cause over 
100 premature fatalities annually. 

EPA's RIA ignores this type of adverse health effect attributable to 
regulatory compliance costs, thereby further overstating the health benefits the 
rule might produce. It is an example of what the Presidential Commission 
counsels against: "Considering a risk in isolation cannot provide decision- 
makers or the public with any sense of how important the risk is, compared with 
other risks, or of the impact that reducing or eliminating it might have on overall 
human and ecosystem health." 25 


HI. Cost issues 

EPA believes that its NAAQS decision cannot take economic effects into 
account, and thus its RIA economic analysis results "have not been considered in 
developing this proposal." (61 FR 65668) In part, this is a matter of statutory 
wording and court decisions that EPA contends direct it to set NAAQS levels 
without regard to economics. "Judicial decisions make clear that the economic 
and technological feasibility of attaining ambient standards are not to be 
considered in setting them." (61 FR 65667) EPA emphasizes that its proposal 
rests on a policy judgment driven entirely by the objective of protecting public 
health and welfare. It notes explicitly that such protection does not entail zero- 
risk, recognizing that some degree of risk from exposure to PM is unavoidable. 
"The Act does not require the Administrator to establish a primary NAAQS at a 
zero-risk level, but rather at a level that reduces risk sufficiently so as to protect 
public health with an adequate margin of safety." (61 FR 65639) 

EPA also takes the position that this rulemaking in itself imposes no costs, 
since it merely sets allowable concentration ceilings. Costs would ensue, but 
only as later implementation regulations are complied with. 

"Regulations implementing the NAAQS might establish 
requirements applicable to small entities, but the NAAQS itself 
would not. . . . The Administrator certifies that this proposed rule 
will not have a significant economic impact on a substantial 
number of small entities." (61 FR 65669) 

As a practical matter, costly new implementation regulations would be 
unavoidable if this rulemaking adopts EPA's proposed new NAAQS limits. To 
defer consideration of costs until later decision points, as EPA would prefer, is 
tantamount to signing a purchase contract before knowing its bottom line. The 
fact that signing such a contract leads only later to a stream of bills is not 


Presidential Commission, p. 38. 
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normally interpreted as being a costless event. Neither is it prudent to wait until 
the bills appear before considering their impact. 

The R1A estimates that in nearly half of all U.S. industries there will be at 
least one establishment that faces compliance costs, and that in half of these cases 
compliance costs will exceed 3 percent of sales revenues; EPA takes this to mean 
that these firms "may experience potentially significant impacts." (RIA, p. ES-15) 
To place such costs in context, the average U.S. firm now spends about 2.7 
percent of its sales revenues to comply with all existing federal regulation 
(including paperwork requirements). The RIA estimates thus imply that a 
sizable number of firms will find their overall regulatory compliance spending 
being doubled just to meet the change in the PM standard, plus whatever 
compliance costs will flow from other new regulations such as the pending 
ozone rules. 

Costs would not be spread evenly across industries or the country, of 
course, and counties with "non-attainment" designations will face greater 
regulatory enforcement attention than elsewhere. State Implementation Plans 
would have to target non-attainment areas with new mandates. 

"If a county is not in attainment for a particular pollutant, . . . new 
manufacturing firms to the county will be subject to more stringent 
regulations governing equipment specifications. Existing firms in 
nonattainment areas face stricter requirements to reduce source 
emissions." 27 

Such unevenness has some unwanted side-effects: "there will be a tendency for 
polluting industries (which are subject to greater scrutiny) to move from 
nonattainment areas (dirtier, more regulated) counties to attainment (cleaner, 
less regulated) counties." 28 To the extent that this occurs, pollution will be 
redistributed across the country but not reduced. In addition, whatever concern 
may exist about firms moving offshore to avoid regulatory burdens might be 
exacerbated, adding another dimension to the cost picture. 

EPA traditionally has tried to deal with this problem "by setting stringent 
standards and compromising on compliance schedules." 29 This of course serves 
to defer and limit both benefits and costs of the standard. The regulatory 
strategy that EPA is pursuing, even were it to deliver important public health 
benefits at some future date, has these "perverse economic consequences . . . 


24 Hopkins, p. 12. 

27 J. Vernon Henderson, "Effects of Air Quality Regulation," The American Economic Review, Vol. 
86, No. 4, September 19%, p. 790. 

21 Henderson, p. 792. 

24 R. Shep Melnick, "The Politics of Benefit-Cost Analysis," in P. B. Hammond and R. Coppock 
(editors). Valuing Health Risks, Costs, and Benefits for Environmental Decision Making (Washington, 
DC: National Academy Press, 1990), p. 47. 
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[and] also breeds cynicism, which makes all regulatory activity more difficult." 30 
To establish a standard so stringent that EPA admits its attainment seems from 
the outset not feasible even ten years into the future hardly can be expected to 
build citizen confidence in the reasonableness of government action. It certainly 
is difficult to reconcile this strategy with EPA's stated intent of "establishing 
adequately protective, effective, and efficient" standards. (61 FR 65654) 

Under the Clean Air Act, EPA must select, in addition to the primary 
standard discussed to this point, a companion secondary NAAQS, whose aim is 
to protect the public welfare (as distinct from health) from "any known or 
anticipated adverse effects" after taking into account, among other things "effects 
on economic values." When discussing the welfare issue of visibility, the Federal 
Register language suggests that setting a standard low enough to ensure good 
visibility nationwide would require closing vast numbers of manufacturing 
plants and sharply curtailing other sources such as autos and home furnaces. 
Stated more technically, 

"national secondary standards intended to maintain or improve 
visibility conditions on the Colorado Plateau [i.e., much of the 
western US] would have to be set at or even below natural 
background levels in the East, the attainment of which would 
effectively require elimination of all eastern anthropogenic 
emissions [e.g., factories, autos, home furnaces]." (61 FR 65664) 

Thus, EPA declines to propose a standard that would protect visibility fully, 
determining that a secondary standard for PM 25 should be set at, and not lower 
than, the 15/50 pair of limits being proposed as the primary standards. Any 
more stringent secondary standard would be prohibitively costly, adversely 
affecting economic values. 

Tradeoffs, in other words, cannot be avoided in thinking about the 
secondary standard, since one form of public welfare, improved visibility, "an 
important welfare effect because it has direct significance to people's enjoyment 
of daily activities," unavoidably comes at a cost in terms of other forms of public 
welfare foregone, such as economic activity and material prosperity. (61 FR 
65662) The public welfare benefits of visibility would be larger if visibility 
everywhere were protected, and such a result would be meritorious if it could be 
achieved more fully without compliance difficulties. Thus EPA apparently takes 
costs into account in setting the secondary standard, notwithstanding its 
assertion elsewhere (noted above) that the RIA and economics were not taken 
into account in formulating the proposed changes to the PM NAAQS. 

EPA's effort to de-couple cost questions from standard setting is not 
surprising, given the language of the Clean Air Act. Yet, as discussed above, this 


30 Melnick, op.rit. 
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does a disservice to public health protection, in light of the potential damage to 
public health that results from the compliance costs themselves. Moreover, "the 
economic costs of regulation are an inescapable reality, and it is bad policy to 
pretend, as the present Clean Air Act does, that these costs can be ignored." 31 
EPA's attempt to address this reality by contending that cost and feasibility will 
be reckoned with solely in the implementation phase is not very satisfactory both 
because costs do affect health benefits and because the designation of many areas 
as newly "nonattainment" imposes costs regardless of implementation plans and 
schedules. 

Notwithstanding EPA's reservations about the relevance of cost analysis 
to this regulatory decision, its RIA does present a picture of costs that may 
emerge during one year a decade from now. A total of $6.3 billion would be 
spent that year for moving part of the country from compliance with the 1987 
standard to partial compliance with the new PM Z5 standard. (RIA p. 7-8) This 
$6.3 billion is in addition to a $1.6 billion per year increase in spending needed 
just to finish the job of achieving compliance with the 1987 standard. (RIA, p. 7- 
10) The RIA characterizes these as "direct control costs," as distinct from true 
social costs, and states that "social costs are typically somewhat smaller than 
direct control costs" after markets have adjusted to price and output changes. 
(RIA, p. 10-4) This is a surprising assertion, one that is contrary to mainline 
economic research findings and that is not supported in the RIA. The 1995 
Journal of Economic Literature 's statement is more likely to be accurate: 

"The overall social costs of environmental regulation will exceed 
direct compliance costs because regulations can cause reductions in 
output, inhibit investments in productive capital, reduce 
productivity, and bring about transitional costs." 32 

Two particular aspects of EPA's single-year cost picture deserve some 
attention— what costs are included, and their time pattern relative to benefits. For 
a benefit-cost analysis to have any value, benefits and costs must be estimated 
symmetrically, using the same assumptions about degree of compliance and 
geographic areas affected, for example. The RIA suggests that the analysis 
excludes counties that do not now have monitoring in place, thereby excluding 
40 percent of the nation's population, and that only partial compliance is 
anticipated even among those counties. (RIA, p. 1-16) It would seem plausible to 
expect that more counties will have monitors in 2007 than now exist and that 
costs surely would be faced by businesses in such additional counties if they are 
to comply with the NAAQS; EPA thinks not, contending that "significant 
increases in the number of monitoring sites in the future is not expected." (RIA, 
p. ES-11) By contrast with EPA's view, CASAC chair Dr. George T. Wolff states: 


31 Alan J. Krupnick & J. W. Anderson, "Revising the Ozone Standard," Resources, Fall 1996, p. 8. 

32 Adam B. Jaffe et al., "Environmental Regulation & the Competitiveness of U.S. Manufacturing: 
What Does the Evidence Tell Us?" Journal of Economic Literature, Vol. 33, March 1995, p. 153 
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"It is likely that there will be significant numbers of counties 
currently without monitors that will eventually be found to be out 
of attainment. As a consequence, the actual number of PM 
nonattainment areas will be substantially higher than EPA's 
estimates."® 

In that event, EPA's partial compliance estimates, which anticipate substantial 
noncompliance in now monitored counties and no costs in counties not now 
monitored, understate national costs that will be incurred. 

And as to symmetry, it is not clear whether the benefits analysis and cost 
analysis are fully comparable. Benefits are attributed to both unmonitored and 
monitored counties, due to transported soot, while costs seem to be assumed 
arising only in monitored counties. (RIA, p. ES-11) 'The benefit analysis 
considers risk reductions nationwide, rather than for specific locations within the 
United States." (RIA, p. 9-3) Yet the RIA "estimates the control costs for 
achieving the PM alternatives in counties currently monitored for PM 10." (RIA, 
p. 7-2) 


EPA provides no details about the size of annual costs likely to be 
incurred between now and the year 2007, or thereafter, to say nothing of how 
this temporal pattern compares to that of the health and welfare benefits. This 
"snapshot" approach of the hypothetical situation a decade away is not nearly as 
instructive as the generally recommended approach of depicting the anticipated 
pattern of effects over time, along with their present values. EPA's own 
guidelines to its staff on the preparation of RIAs incorporated that instruction as 
early as 1983: 'The net benefits of each major alternative may be estimated by 
subtracting the present value of monetary social costs . . . from the present value 
of monetary social benefits." 34 Yet in this rulemaking, present values of the 
future expected stream of benefits and costs are not shown. This is important 
because typically benefits lag costs, and alternative regulatory strategies have 
differing lags. "Both economic efficiency and intergenerational equity require 
that benefits and costs experienced in future years be given less weight in 
decision-making than those experienced today. An RIA should clarify how 
such alternatives compare, and present value calculation is generally 
recommended. It is adopted by EPA in other rulemakings such as its August 
1996 lead rule discussed above. (61 FR 45808) 

The RIA does offer a comparison of three possible levels of stringency, 
using its year 2007 "snap-shot" approach, and the results warrant attention 


33 Wolff, U.S. Senate testimony, February 1997 

94 EPA's Office of Policy, Planning and Evaluation, "Guidelines for Performing Regulatory 
Impact Analysis," December 1983 and reprinted March 1991. 

“ Kenneth J. Arrow et al., "Is There a Role for Benefit-Cost Analysis in Environmental, Health, 
and Safety Regulation?" Science, Vol. 272, 12 April 1996, p. 22. 


358 


16 


despite the time pattern problem just discussed. In most environmental quality 
contexts, incremental regulatory benefits fall and incremental regulatory costs 
rise as more stringent standards are considered. Efficient regulatory stringency 
then occurs when net benefits are largest, which takes place when any further 
tightening of the standard would impose larger extra costs than it would yield in 
extra benefits. If such a crossing point never occurs, net benefits will be largest 
when the standard is set at zero risk, with no allowable exposure to the 
substance. 

The RIA presents the counter-intuitive result that the most stringent 
alternative considered has the greatest net benefit. If this result were correct, it 
would mean that the agency neglected to consider a sufficiently stringent 
standard. The analysis, in other words, implies that selecting a tighter PM 2.5 
concentration level than any of the three examined would yield health and 
welfare benefits that more than justify whatever compliance costs would be 
entailed. Either there is a deficiency in the economic analysis or the agency is 
missing an opportunity to deliver public health benefits efficiently. Ordinarily, 
so long as each more stringent alternative can be shown to generate positive 
incremental net benefits, the analyst would explore yet more stringent options. 
Surely at some point above a zero-level standard, compliance costs would start to 
markedly exceed any achievable benefits; if not, then a ban or zero standard 
would be justifiable. If EPA believed its own estimates of benefits and costs, and 
wanted to adopt an efficient standard, it would examine and show the results of 
setting a standard below the level of 12.5/50, the most stringent alternative it 
considered. 

EPA has addressed this concern in some respects, explaining that the 
normal pattern of rising incremental costs and falling incremental benefits 
indeed does exist for PM control but is masked in the RIA by the manner in 
which the calculations were performed. To illustrate the former, EPA shows that 
in Philadelphia, going to a more stringent standard "would result in only a 1 
percent additional reduction [in PM 2.5] while roughly doubling control costs." 
EPA decided not to consider options that might "achieve minimal air quality 
improvements at an unreasonable high cost" or "are unrealistically cost- 
ineffective." It did so by arbitrarily setting a cost ceiling, considering only air 
quality improvements that could be achieved through control mechanisms that 
cost no more than $1 billion per ug/m3 reduction. (RIA, p. 7-6) 

This also explains why EPA anticipates only partial compliance with its 
proposed new standard. In much of the country, moving any more fully to 
attainment would require use of control mechanisms, given current technology, 
that cost substantially more than the $1 billion cutoff. EPA estimates that full 
attainment would require removal of an additional 13 ug/m3 PM nationally at 
annual costs in excess of $1 billion per ug removed. (RIA p. 7-13) While the RIA 
is silent on just how far above $1 billion/ug that total extra cost would go, one 
EPA contractor, using data for Philadelphia, found that costs would rise to $4.28 
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billion/ug well before attaining as much reduction as is proposed* Fuller 
information is required to generate adequate estimates, and EPA should 
undertake such analysis, but this suggests that full compliance would entail 
additional costs of at least ($4.28 billion) x (13 ug removed) = $55 billion 
annually. That is, EPA's $6.3 billion cost estimate for partial compliance with its 
proposed new standard represents only a modest downpayment. 

In part, the weaknesses of EPA's RIA that have been noted above, on both 
its benefit and cost calculations, may be attributable to inadequate peer review— 
that is, independent evaluation by experts not part of government. Such review 
takes place for most of EPA's scientific and technical reports, utilizing 
independent groups such as CASAC, and is completed before the agency 
publishes a proposed rule. RIAs, by contrast, receive no review by non- 
governmental, independent experts prior to the agency's public announcement 
of its proposed decision. The Office of Information and Regulatory affairs has 
had responsibility for RIA reviews during the past 17 years, but the Presidential 
Commission appears to conclude that OIRA review should be augmented: "Peer 
review should play a critical role in evaluation of the quality of economic 
analyses and the technical information underlying them." 37 That further 
attention to this concern may be warranted also is suggested by a recent General 
Accounting Office report entitled "Peer Review: EPA's Implementation Remains 
Uneven." 38 

Finally, turning to a broader policy concern, this proposal continues a 
regulatory tradition that is ripe for the type of reconsideration that led to passage 
of the Small Business Regulatory Enforcement Fairness Act as well as the 
Unfunded Mandates Reform Act. The rule's $6.3 billion annual cost as projected 
by EPA (for partial compliance) is essentially a budgetary and resource allocation 
decision, but one that is shielded from the usual budgetary process. Since these 
costs are paid mainly out of the budgets of consumers and state-local taxpayers, 
rather being accounted for in the federal budget, the decision to impose them is 
free of concerns about overrunning the federal government's budget or 
competing with other federal spending priorities. 

The RIA points out that EPA could not do better than form a "snapshot" 
of the rule's likely benefits and costs during the single year 2007 since "multi- 
year air quality modeling was not feasible because of resource constraints." (RIA, 
p. 1-14) That is, EPA could not get enough budgeted funds to do the needed 
research, yet in imposing by its own estimate $6.3 billion of mandated costs on 
the private sector and state-local governments (for partial compliance) it faces no 
such "resource constraints." (In fact, the imposed costs are larger, since the RIA 
did not include any estimate for administrative costs that state governments will 


“ Pechan & Associates, November 22, 1996, letter to EPA in EPA Docket A-95-54 

37 Presidential Commission, p. 36. 

38 U.S. General Accounting Office, GAO/RCED-96-236, September 19%. 
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bear. RIA, p. ES-23) If this rule is adopted, then the Clean Air Act would 
require, notwithstanding implementation flexibility and attainment deadline 
extensions, "that states eventually achieve the standards." (RIA, p. ES-5) 
Therefore, the only logical time at which to question those costs is now. 


IV. Conclusion 

EPA's December 1996 proposal does not offer a solid case for adopting a 
stringent new PM 2.5 standard. The agency's principal science advisers do not 
endorse it on public health grounds. The agency's RIA purporting to show 
overwhelmingly large net benefits has major shortcomings and serves to confuse 
rather than clarify important issues and values at stake. There is legitimate cause 
for concern about fine particles, but there do not yet exist grounds for mandating 
the design of a new set of implementation controls aimed at achieving any one 
concentration limit. Further research is needed to obtain clearer answers to the 
questions that have been raised. While that research is pursued, the nation's soot 
pollution problem will continue to decline, and thus public health protection will 
continue to increase, because of plans already in place to seek compliance with 
the 1987 PM standard. Indeed, the RIA estimates that $1.6 billion more annually 
will be expended just to achieve compliance with that 1987 standard (RIA, p. 7- 
10), which will bring greater health protection to the 29 million people still living 
in nonattainment areas. EPA has not established that increasing the stringency 
of the PM NAAQS now would be prudent, effective or efficient public policy. 
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A ppendix: examples of unresolved scientific issues 

It is not dear whether EPA has drawn correct inferences from reported 
statistical correlations between health effects and particulates; the following four 
issues are among those that require further study:* 

• Doubts about effects of confounding variables 

Part of the adverse health effects that EPA attributes to particulates may 
actually be due to other influences the studies overlooked or assessed 
inadequately. EPA relies on two types of studies, those tracking acute effects 
from temporary exposures, and those tracking chronic effects in groups of people 
(cohorts) monitored over longer periods. Cohort studies suggest higher fatality 
rates than do studies of acute effects. As the CASAC Chair reported in February: 

"the cohort studies suggest that the acute mortality only accounts 
for about a third to a half of the total deaths attributed to PM. 
However, all or most of this discrepancy vanishes when additional 
potentially confounding variables are included in the cohort studies 
and historical or cumulative rather than concurrent air pollution 
exposures are considered." 

For example, two prominent studies of the same PM-mortality data from 
Birmingham, Alabama, reach opposite conclusions about whether PM 10 
particles have a statistically significant effect on mortality. The earlier study 
(Schwartz, 1993) found such an effect; the later study (Davis, 1996) found no sudi 
effect. The only difference between the two studies appears to be that the 1996 
study did, while the 1993 study did not, take into account the possible 
confounding influence of humidity. The 1996 study suggests that weather rather 
than particulates may explain the observed health effects. "When all the model 
uncertainties are taken into account, our overall conclusion is that we do not find 
any consistent effect due to PM 10." c Yet EPA, citing the 1993 study among 
others— but notably making no reference to the conflicting 1996 Davis study just 
quoted— thinks it "highly unlikely that weather" can be a seriously confounding 
variable. (61 FR 65645) EPA's conclusion seems to presume that the 1996 Davis 
study, which EPA partially funded, is not credible, but EPA's Federal Register 
notice provides no explanation to support that presumption. 


M In his February 1997 testimony before the US. Senate Committee on Environment and Public 
Works, Dr. George T. Wolff, chair of EPA's Dean Air Scientific Advisory Committee, outlined 
eight broad categories of scientific issues that EPA should address further before adopting its 
proposed PM 2S standard. Dr. Wolff also emphasized that the eight are only a partial listing. 
This appendix provides examples drawn from Dr. Wolff’s Senate testimony and from other 
scientists to illustrate the range of important scientific issues that require resolution. 

40 Jerry M. Davis et al., "Airborne Particulate Matter and Daily Mortality in Birmingham, 
Alabama," Technical Report #55, November 19%, National Institute of Statistical Sciences, 
Research Triangle Park, NC, p. 3 



362 


20 


• Doubts about which types of particulates pose health problems 

It is not known what sources of particulates are most worth controlling. 
The CASAC Chair points out that: 

"PM 10 and PM 2.5 .. . are composed of four or five major 

constituents and hundreds of trace constituents The causative 

agent could be some constituent of the PM rather than the total PM 
or total PM 2.5 which would require a control strategy targeted at 
the causative constituent rather than at PM 10 or PM 2.5 in 
general." 

It makes sense to place controls on those that are harmful, but a "shot-gun 
approach" that considers all equally risky may not constitute prudent targeting. 

• Doubts about toxicological mechanisms 

No generally accepted medical explanation exists of how current PM 
concentration levels could harm health. In the CASAC Chair's words: "There is 
no biologically plausible mechanism that could explain the apparent relationship 
between acute mortality and PM at concentrations that are a fraction of the 
present PM 10 NAAQS." Some studies question the significance of reported 
correlations between PM and respiratory-related deaths, and in any event 
correlation and causation are quite different concepts. The strength of the causal 
connection between health effects and particulates remains in doubt. (The EPA 
Particulates OAQPS Staff Paper, July 1996 raises some of these same concerns.) 

• Doubts about the shape of the dose-response function 

If no health hazard exists when PM concentration is below some 
particular level, that level would constitute a safe threshold. EPA assumes there 
is no such safe threshold, and therefore uses a 'linear, no-threshold model" that 
attributes life-saving benefits to each further reduction in PM, no matter how 
clean the air already may be. Research to date has not revealed whether a safe 
threshold exists. Indeed, the CASAC Chair states that "present statistical 
methodologies are incapable of detecting the existence of a possible threshold 
concentration below which acute mortality would not occur." 

If further research shows that such a threshold in fact exists, then EPA 
would have overstated how many lives its proposed rule could save. On the 
other hand, if EPA is correct that no threshold exists, there would be health 
benefits from reducing concentration levels to zero, and EPA's life-saving 
estimates would be more plausible. This, however, would raise a different 
question: to the extent that EPA disregards cost and feasibility, why would the 
agency elect to forego these public health improvements in proposing to set 
NAAQS levels above zero? 



CLEAN AIR ACT: OZONE AND PARTICULATE 
MATTER STANDARDS 


TUESDAY, APRIL 29, 1997 

U.S. Senate, 

Subcommittee on Clean Air, Wetlands, 

Private Property and Nuclear Safety, 
Committee on Environment and Public Works, 

Washington, DC. 

IMPACT ON STATE AND LOCAL GOVERNMENTS 

The subcommittee met, pursuant to recess, at 2 p.m. in room 
406, Senate Dirksen Building, Hon. James Inhofe (chairman of the 
subcommittee) presiding. 

Present: Senators Inhofe and Sessions. 

Also present: Senator Baucus. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, 

U.S. SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. The subcommittee will come to order. 

I assure you there will be more Members coming in from time 
to time and staff. There are a couple of meetings that are still tak- 
ing place and they’re there. 

Today’s hearing will be the fifth we’ve had. We’ve had four in 
this subcommittee and one in the whole committee concerning the 
proposed EPA changes in the national ambient air quality stand- 
ards for ozone and particulate matter. 

Throughout the entire process, we’ve heard allegations through 
the media, other congressional hearings, and the testimony from 
witnesses before this subcommittee that the Administration has 
systematically misrepresented the facts behind their proposal. 

The EPA has suppressed dissenting views within the Adminis- 
tration. They’ve placed themselves above the law in regards to 
Small Business Regulatory Enforcement Fairness Act and un- 
funded mandates. 

Certainly we have here in this room on the three panels a lot of 
people who are concerned about unfunded mandates. As a former 
mayor, I can assure you I understand your concern. 

I have conducted these hearings as a forum to discover the truth 
and to bring to light all of the information behind the proposals. 
I’ve not focused on the abuses of the Administration because the 
underlying science, risk, and impacts of the proposals are the most 
important issues, and I’ve tried to avoid being sidetracked. 

However, at last Thursday’s hearing I asked Mary Nichols, the 
assistant administrator for Air at the EPA, a very simple and di- 
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rect question, whether the EPA’s regulatory impact analysis shows 
that the cost of the ozone proposal outweighs the benefits, and she 
said no. This is incorrect. 

We don’t have large charts, but we certainly — we’ve passed these 
out. I think most people have these. This is what they came up 
with after they talked about the new standards. And the red line, 
of course, is the cost line, and the green being the benefits. 

[The referenced charts follow:] 
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Senator Inhofe. The EPA’s regulatory impact analysis for ozone 
clearly shows that the costs outweigh the benefits. The cost of local 
control strategies outweighs the benefits anywhere from $1.1 bil- 
lion to $6.2 billion. That’s the range that we’re looking at here, de- 
pending upon the exceedances allowed. 

The cost for regional control strategies, which may not be feasible 
under the current law, outweigh the benefits anywhere from 0 to 
2.4. This is the chart that shows that range. 

These figures come straight from the EPA’s document, and the 
costs are only for partial attainment. Under their cost estimates, 
the country does not even attain the proposed standards. Else- 
where in the documents they acknowledge a number of costs that 
they don’t even calculate, and they make a number of assumptions, 
such as, first, they assume in the baseline full implementation of 
the current law, without counting these costs but counting the ben- 
efits. 

In other words, those of you who have had to work hard, such 
as we have in our comity of Tulsa, those costs that we have in- 
curred to come up to the old standards are not included in the total 
cost, but the benefits are. 

Second, they assume a regional NAAQS strategy for the country 
which includes an emissions cap for utilities without including 
those costs. I think we know, in fact, the first — before even having 
the first hearing, as chairman of this committee, when I heard 
about the proposed changes I went around to 21 counties in Okla- 
homa, and it was then that we found out what the costs were, in- 
creased cost of utilities. These increase costs are not considered 
even in these charts here. 

Third, they assume a national low emissions vehicle without 
counting the cost for such a program. I think those of you from 
California know what we’re talking about there because you’ve al- 
ready had that mandate. 

And, fourth, in a number of areas they stopped calculating the 
cost at 75 percent attainment. I mean, areas that are really bad, 
they assume that once you get the 75 percent there’s no further 
cost. 

Even without adding up these hidden costs, the EPA’s documents 
still show the costs outweigh the benefits; yet, an assistant admin- 
istrator from the EPA sat in this room last week and told me and 
the witnesses the exact opposite on the record. They are trying to 
mislead the committee and they are misleading the American peo- 
ple. 

In addition, since these figures were published, the Agency has 
gone back and readjusted the benefits, decreasing all of the end 
points by 25 percent. So while the original costs outweighed the 
benefits, the current numbers outweigh the benefits even more 
than they were before. 

As a final insult to the process, the President’s own Council on 
Economic Advisors has estimated the cost for ozone proposal at $60 
billion, 10 times greater than the EPA’s cost estimate of $6 billion. 
It’s time for the EPA to level with the public. 

Public policy decisions should be conducted in an open and unbi- 
ased manner. The EPA has hidden behind the court order and data 
that is not available to the public. In addition, they have hidden 
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the real costs and dissenting viewpoints of other Government agen- 
cies. 

Hopefully today we can turn to the important issues regarding 
the impact of these proposals. 

We have a very full hearing of some 14 witnesses, and that will 
be on three panels, so we’re going to be somewhat restrictive in our 
timing. 

I have a statement for the record submitted by Senator Hutch- 
inson. 

[The prepared statement of Senator Hutchinson follows:] 

Prepared Statement of Hon. Tim Hutchinson, U.S. Senator from the 
State of Arkansas 

Thank you, Mr. Chairman. Once again, I am grateful that you have seen fit to 
continue these hearings on the EPA’s proposal to implement more stringent clean 
air standards for ozone and particulates. 

Since the hearings began a couple months ago, we have had the opportunity to 
hear testimony where both sides of this complicated issue have been presented. 
When we began, I never expected this would be so complex and that there would 
be so many opinions, especially among the members of the President’s Clean Air 
Scientific Advisory Committee. While I have come to expect politicians to disagree, 
I did not expect such disagreement among the scientists. 

I am also somewhat surprised that there is so much opposition to the plan from 
within the administration. 

There is opposition from the President’s Council on Economic Advisers, the Office 
of Science and Technology Policy, the Department of Transportation, the Depart- 
ment of Commerce, the Small Business Administration, the Department of Agri- 
culture and the Department of Treasury. These comments must be seriously ana- 
lyzed and addressed before the rule is promulgated. 

According to a Monday, April 21 story in the Los Angeles Times, one of these doc- 
uments even suggested that if implemented, “the proposal could bring California’s 
economic recovery to a grinding halt.” 

In Arkansas, we could face a similar fate. Recently, Arkansas has begun to see 
strong economic growth, especially in the Northeastern and Northwestern part of 
the State, yet investment may slow dramatically, even drop off completely, if these 
areas of growth fall out of attainment. 

In the reauthorization of ISTEA, Arkansas may see a tremendous increase in ac- 
cess to transportation, as we work on proposals for construction on the 1-69 Inter- 
national Trade Corridor (or interstate?). Yet, since the implementation of these 
standards could threaten highway funding, the timely completion of 1-69 or other 
highways in Arkansas may be in jeopardy. 

This week, the Arkansas State Chamber of Commerce was in town to meet with 
the congressional delegation and other national leaders. The issue that is over- 
whelmingly the most important to these leaders is the completion of 1-69. 

Considering the scientific weaknesses surrounding these standards, the disagree- 
ments within the Clinton Administration and the opposition from so many of my 
constituents and State leaders, I am not comfortable sacrificing any funding for one 
of the most important economic facilitators in the history of Arkansas. 

Mr. Chairman, today, State Representative Scott Ferguson of West Memphis, Ar- 
kansas was supposed to testify before our committee regarding his opposition to the 
proposed standards. 

Unfortunately, because of family and business considerations, Representative Fer- 
guson could not be with us. I would like to read a few of the excerpts from his testi- 
mony and have the entire testimony placed in the record. 

I feel it is important to note that Representative Ferguson is a Medical Doctor 
and is a member of the Public Health, Welfare, and Labor Committee in the Arkan- 
sas House of Representatives. 

Dr. Ferguson cosponsored a resolution in the Arkansas House, which was passed 
along with a companion resolution in the State Senate, stating that the EPA should 
retain the current standard for ozone and retain the current standard for PMio, 
until more research can be done on PM2.5. I would like these two resolutions to also 
be placed in the record. 

Dr. Ferguson goes on to say, “As a medical professional and an elected official, 
it concerns me that policymakers want to move forward with these standards prior 
to a complete analysis of these issues.” 
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Mr. Chairman, I know there are other doctors on the panels today who will be 
testifying, but I hope Dr. Ferguson’s testimony will also be seriously considered as 
we proceed today and through the next few months. 

I thank the Chairman again for calling this hearing. 


Mr. Chairman, I know there are other doctors on the panels today who will be 
testifying, but I hope Dr. Ferguson’s testimony will also be seriously considered as 
we proceed today and through the next few months. 

I thank the Chairman again for calling this hearing. 
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Testimony of 
Dr. Scott Ferguson 
State Representative - District 96 
Arkansas house of Representatives 
Before the 

Caimittee on Environment and Public works 
SubGaimitee on Clean Air, Wetlands, Private Property, and Nuclear Safety 
United States Senate 
April 29, 1997 


Good Afternoon, Mr. Chairman and members of the Committee. My name is Dr. Scott 
Ferguson. I currently represent District 96 in the Arkansas House of Representatives, 
serving my 2nd term in office. This District includes west Memphis and part of 
Crittenden County. I am a resident and also a practicing Radiologist in West 
Memphis, Arkansas. 

Thank you for the opportunity to provide testimony for consideration by this 
committee as it conducts oversight hearings on EPA's Proposal to Revise the National 
Ambient Air Quality Standards (Air Standards) for Ozone and Particulate Matter and 
the inpacts that these preposed changes may have on our state and, more 
specifically, the local area of Crittenden county and the City of West Memphis, AR. 

As a member of the Public Health, Welfare, and Labor Caimittee in the Arkansas House 
of Representatives, I co-sponsored, along with Jim Magness, State Representative 
from Pulaski County, a Resolution in the Arkansas House of Represen La Lives related 
to the proposed standards. A duplicate resolution was passed by the Arkansas Senate 
under the sponsorship of State Senator Mike Bearden, who also represents a portion 
of Crittenden County. Copies of these resolutions are provided to be entered as 
part of this hearing's record, if so allowed by the caimittee. 

The resolutions passed by our 81st General Assembly urge EPA to retain the current 
ozone standard and to delay adoption of a fine particulate standard until more 
information, including monitoring data is available. I, like others who have 
testified before me, cannot discuss the possible impacts of the proposed fine 
particulate standard without knowledge of what the emission levels are in 
Crittenden County or the surrounding area. Likewise, I am aware there is not 
concurrence on the health benefits and the type of control measures which will be 
effective. As a medical professional and an elected official, it concerns me that 
policy makers want to move forward with these standards prior to a carpi ete analysis 
of these issues. 

The remainder of my caiments are related to the possible impacts of proposed 
revisions to the ozone standards. Prior to that discussion, let me provide you a 
brief introduction to Crittenden County and West Memphis. 

( 1 ) 
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As the name implies. West Memphis is located across the Mississippi River and due 
west of Memphis, Tennessee. It is the center of population for Crittenden County. 
Crittenden County is a relatively small segment of :a consolidated metropolitan 
statistical area that includes several counties in Tennessee, Mississippi, and 
Arkansas. Evironmental regulations are administered by two EPA reginal offices and 
at least four different and autonomous state and local agencies. 

An ozone monitor located in Crittenden County, Arkansas, shews occasional ozone 
concentrations high enough that on-going attainment of the current standard is 
unlikely and corrpliance with the proposed standard practically unachievable in the 
near future. We are concerned about the health effects of these relatively high 
concentrations. Data suggests that these concentrations in mostly rural eastern 
Arkansas are primarily due to two factors. The first is the influence of the 
overall metropolitan area of Memphis, Tennessee. The second is the development of 
this regional area into a national transportation and shipping hub. we are at a 
loss if it comes to Arkansas being required to develop an effective plan to reduce 
and control the ozone concentrations in East Arkansas . The fact that ozone 
concentrations in a particular area are higher than allowed should not itself be 
used as justification to impose extensive control measures when it is apparent that 
the effort would not result in measurable gains in air quality. 

Let me give you seme specific information which arc the basis for these cements: 


Fran information provided by the Arkansas Department of Pollution Control and 
Ecology, an inventory of sources performed in 1990 showed that point sources and 
mobile sources in Crittenden County accounted for less that 7% of the total 
emissions in Memphis MSA. In fact, the total emissions from all sources in 
Crittenden County are less that one of the point sources identified in Shelby 
County, Tennessee. With the convergence of two major interstate highways (40 and 
55) in West Memphis, greater than 60% of the road use in Crittenden County is on 
interstate highways . In Shelby County, only 21% or the road use was determined to 
be on interstates with the remainder a result of local traffic sources. 

Memphis has demonstrated success in reducing ozone levels. This was done utilizing 
mandated programs in Shelby County. This was achieved without local controls in 
Crittenden County. We support continued programs in Shelby County to reduce ozone 
levels by controlling significant sources. As a result of a prior designation of 
non-attainment, Shelby County, Tennessee has a "maintenance program" in place that 
effectively prevents it from being redesignated to non-attainment on the basis of 
new violations. New Shelby County violations would require existing contingencies 
to be implemented as a condition to retaining the "attainment by maintenance" 
designation. This plan is maintained and administered by the county agency in 
Tennessee. Arkansas has no "oversight mechanism" for assuring that the existing 
control plan will result i area-wide benefits. If Crittenden County is redesignated 
to non-attainment on the basis of monitoring data, there would be no recourse but to 
seek additional reductions fran both Tennessee and Mississippi sources. 

As statistics above demonstrate, the largest percentage of mobile sources are not 
local but interstate traffic passing through or "drive-by" emission sources. Rather 
than local controls which have been effective in Memphis, Crittenden County must 
rely cm national or regional programs such as automobile emission standards, mass 
transit, alternative fuels, etc., to find effective reductions. Similar to the 
Memphis ozone transport situation, Crittenden County has no mechanism to assure 
these programs will be implemented in a manner benefiting our local area. 
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Our economy is strongly dependent on the transportation industry, industrial 
development, small business, and rural fanning activities. We are concerned about 
the possibility of road construction bans, loss of highway investment and 
development, controls on existing business (most of which are small businesses), and 
the imnediate halt to new industrial/business development which could occur with 
reclassification of the Crittenden County area as non-attainment. We agree with 
Senator Bumpers from Arkansas who has urged EPA to conduct additional analyses of 
the potential inpacts as required by applicable legislative actions in addition to 
the Clean Air Act. While I support measures to benefit the health of citizens of my 
co mnunity, particularly high risk individuals, I am concerned that the negative 
inpl ications of these standards will result in reality a lower level of health care 
overall as a result of loss of employment and economic opportunities in what is 
already a depressed economic area. 

I suggest that, rather redesignating Crittenden County, it wuld be nore appropriate 
lo re-evaluate the effectiveness of national measures as well as the existing 
control plan for the Memphis MSA and whether it will result in future reductions in 
area -wide ozone concentrations. If Crittenden County is required to plan for and 
achieve reductions, the extent of reductions required should not exceed the relative 
contribution to the area-wide emissions. I am confident the citizens of Crittenden 
County will participate in appropriate programs where our involvement can be 
demonstrated to be beneficial. 

The need to develop new control strategies in Eastern Arkansas would require program 
efforts beyond current ccmmi ttments . While Arkansas will attenpt to cooperate in 
new standards implementation, it will have to be carefully weigh the costs of 
implementation against the potential for success of its efforts before committing to 
a plan of action. 

Metroplan, a local metropolitan planning agency in Central Arkansas, plans to 
initate an "Ozone Action Day" program that will inform corporate and private 
citizens on voluntary measures that can be taken to prevent excessive ozone 
concentrations on days when exceedance of the ozone standard is likely. The success 
of this sort of program is largely dependent on the active participation of an 
informed carrainity. The education and ccrmunications are largely through regional 
media outlets, which for Crittenden County are located in Tennessee. I am very 
interested in measures that our area can take to achieve improved air quality 
before, or even without, new federally mandated programs. I encourage Menphis to 
inplement a similar program that West Menphis could take an active role in and have 
been assured that ADPC&E will support any such effort. 

Thank vou, / 

Jlzr4^ — 

Scott Ferguson 

State Representative District 96 


cc: Congressman Marion Berry 
Congressman Vic Snyder 
Congressman Asa Hutchinson 
Congressman Jay Dickey 
Senator Tim Hutchinson 
Senator Dale Bunpers 
President William J. Clinton 
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State of Arkansas " 
list General Assembly 
Regular Session, 1997 SJL 7 
By: Senator Bearden 


SENATE RESOLUTION 

CONCERNING PARTICULATE MATTER RECOMMENDATIONS. 

Subtitle 

CONCERNING PARTICULATE MATTER RECOMMENDATIONS. 


WHEREAS, the U.S. Environmental protection Agency (EPA) is considering changes to the National Ambient 
Air Quality Standard (NAAQS) by tightening the ozone standard and adding a separate particulate matter (PM) 
standard for PM2.S to the existing PM10 standard; and 
WHEREAS, the American public enjoys better air quality today than at any time in decades, including a 
20-percent decline in average PM1 0 concentration between 1914 and 1994, and a 12-percent reduction in PM23; 

end 


WHEREAS, air quality will continue to improve as the levels of ozone end particulate matter continue to 
decrease under the current regulation?! ahd levels of fine particulate precursors (sulfur dioxide, nitrogen oxide, 
volatile organic compounds) am projected by EPA to decline by over 1 1 million tons between 1990 end 2000; 
• end 


WHEREAS, there is no existing PM2J ambient air monitoring data for Arkansas; and 
WHEREAS, current research indicates that there are many unanswered questions and uncertainties on this issue 
and the need for a mom stringent standard, including: Divergent opinions among scientists who have investigated 
this issue; foe lack of supporting toxicolomcal data; the lack of aplausible toxicological mechanism; the lack of 
correlation between recorded levels and public health effects; and the influence of confounders. 
WHEREAS, the EPA a Clean Air Science Advisory Committee (CASAC) concluded ’that them is no bright 
line which distinguisfies any of the proposed (ozone) standards as being mom protective of public health*; and 
WHEREAS, no scientific proof odm that tightening controls on PM2.5 and ozone would avoid alleged adverse 
health effeem, while costs would assuredly be high; and . 

WHEREAS, the additional PM2.J standard and lower ozone standard being considered would result in many 
additional nonattalnment areas and emission controls in the State of Arkansas, including many ruml 
communities, and would impose a significant economic. administrative and regulatory burden on the citizens, 
businesses, stale, and iocel governments without commensurate sir quality benefits. 


NOW THEREFORE, 

BE IT RESOLVED BY THE SENATE OF THE EIGHTY-FIRST GENERAL ASSEMBLY OF THE STATE OF 

ARKANSAS: 

THAT the U.S. Environmental Protection Agnunr retain the existing NAAQS for ozone; and 
THAT the U.S. Environmental Protection Agency reaffirm the existing PM10 standard and conduct the 
additional scientific research needed to anewer critical causality and other questions before a proposal for a new 

PM2-5 standard is made; and 

BE IT FURTHER RESOLVED that due to remaining uncettaintlet and the lack of causality between PM2.S and 
advene health effects, that EPA should abandon its current consideration ofaPM25 standard until more 
information, including aound science and costeffcctivcness data are available; and 
BE IT FURTHER RESOLVED that the Arkansas Seucte urges EPA to identify any unfunded mandatot or other 
administrative and economic burdens for state or local governments or agencies that would derive from changes 
to the National Ambient Air Quality Standards for Particulate Matter. 

BE.IT FURTHER RESOLVED that tile Secretary of the Senate shall forward oopiea of this Resolution to the 
Administrator of the U.S. Environmental ProtectionAgency and to ell members of the Arkansas congressional 
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0214»70m.mih26S 
HR. 1011 

As Engrossed; H2/21/97 
Stue of Ajfiuit 


As Engrossed: H2/2119T 
(1st General Assembly 
Regular Session, 1997 

HJEL1011 

By: Representatives Ferguson and Magnus 


HOUSE RESOLUTION 

CONCERNING PARTICULATE MATTER RECOMMENDATIONS. 

Subtitle 

CONCERNING PARTICULATE MATTER RECOMMENDATIONS. 

WHEREAS, iht US. Environmental Protection Agency (ETA) Is considering changes to the national Ambient 
Air Quality Standard (NAAQSj by tightening the atone standard and adding a separate particulate matter (PM) 
standard for PM2.S to the existing PM10 standard; and 
WHEREAS, the American public enjoys better air quality today than at any time In decades. Including a 
70-percent decline in average PM 10 concentration between 1988 and 1994, and a 12-percent reduction In 

PM2.5; and 

WHEREAS, air quality will continue to improve as the levels of atone and particulate matter continue to 
decrease under the current regulations, and levels ofjine particulate precursors (sulfur dioxide, nitrogen oxide, 
volatile organic compounds) are prelected by ERA to decline by over 11 million tons between 1990 and 2000; 

aid 

WHEREAS, there Is no existing PM2.S ambient air monitoring data for Arkansas; and 
WHEREAS, current research indicates that there are many unanswered questions and uncertainties on Oils issue 
and the need for a more stringent standard, including; Divergent opinions among scientists who have 
Investigated this issue; die lack of supporting toxicological data; the lock of a plausible toxicological 
mechanism; die lack cf correlation between recorded levels and public health effects; and die influence of 

confounders. 

WHEREAS, the ERA s Clean Air Science Advisory Committee (CASAC) concluded "that there is no bright line_ 
which distinguishes any of the proposed (atone) standerds as being more protective of public health ,• and 
WHEREAS, no scientific proof exists that tightening controls on PM2.S and atone would avoid alleged adverse 
health effects, while costs would assuredly be high; and 
WHEREAS, die additional PM2.5 standard and lower atone standmd being considered would result in many 
additional nonatlainment areas and emission controls In the State of Arkansas. Including many rural 
communities, and would Impose a significant economic, administrative and regulatory burden on the cltlsens, 
businesses, state, and local governments without commensurate atr quality benefits. 

NOW THEREFORE 

BE IT RESOLVED BY THE HOUSE OF REPRESENTATIVES OF THE EIOHTT-F1RST GENERAL ASSEMBLY 
or THE STATE OF ARKANSAS; 

THAT the US. Environmental Protection Agency retain the existing NAAOS for atone; and 
That the US. Environmental Protection Agency reaffirm the existing PM10 standard ml conduct the additional 
scientific research needed to answer critical causality and other questions bqfore a proposal for a new PM2J ' 

stdDuiocra is made! 

BE IT FURTHER RESOLVED that due to remaining tmcerteinties and the lack of causality between PM2.S and 
adverse health effects, that EPA should abandon its current consideration of a FM2.5 standard until mort 
_ information, btchefotgsomd science and cost-efftettvensss data art available; and 
BEIT FUkl'HER RESOLVED that the House of Representatives urges EP A to Identify any unfunded mandates 
or other administrative and economic burdens far state or local governments or agencies that would derive from 
changes to the National Ambient Atr Quality Statdards for Partlculatt hdalter. 

RE IT FURTHER RESOL VED that the Chief Clerk ofthe House cf Representatives shall forward copies of this 
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Senator Inhofe. I would now ask for the first panel of witnesses 
to be seated at the witness table. The way we’ve divided up the 
panels today is to start with the witnesses from State and local 
governments. The second panel and third panels will consist of 
other interested parties. 

While they’re coming forward taking their chairs, I’d like to give 
you an overview of how we’ll proceed during this public hearing. 

We have 14 witnesses who will be testifying today. As I also 
mentioned to you, some other members of the subcommittee 
couldn’t be here today. Some of their staff is, and some will be com- 
ing in later on. 

Each witness will be given 5 minutes to give his or her opening 
statement. Your entire statement is already submitted for the 
record, and I appreciate the fact that you have already done that. 

We will use these little lights up here that we normally don’t ad- 
here to at all that closely, but since we have so many witnesses 
today we will. I think we all know what red, yellow, and green 
mean. 

Following each of the 5-minute comments by the witnesses, we’ll 
ask each member of the subcommittee to ask questions and we’ll 
have a round of questions and answers. 

The first panel will be: The Honorable Mayor Emma Hull, mayor 
of Benton Harbor, Michigan; The Honorable Richard Hom- 
righausen, mayor of — you know, I always thought in politics it’s 
easier to have an easier name. It hasn’t worked out too well, of 
course — mayor of Dover, OH; The Honorable Leon G. Billings, dele- 
gate, Maryland General Assembly; The Honorable Richard L. 
Russman, New Hampshire State Senate; and from my home town, 
The Honorable John Selph, Tulsa County Commissioner, Tulsa, 
OK. 

With that we’ll go ahead and start with Mayor Hull. 

STATEMENT OF HON. EMMA JEAN HULL, MAYOR OF BENTON 

HARBOR, MI 

Mayor Hull. Thank you, Mr. Chairman and members of the com- 
mittee. 

My name is Emma Jean Hull, mayor of Benton Harbor, MI, and 
a member of the National Conference of Black Mayors’ Standing 
Committee on Environmental Justice. 

Benton Harbor is located on the shores of Lake Michigan just an 
hour east of Chicago, IL, and 45 minutes from Gary, IN. It is a mi- 
nority/majority community with a population of 12,818, 97 percent 
African-American, 40 percent under the age of 18. 

Benton Harbor, through a local partnership with businesses and 
industries, is just beginning to address some of the Nation’s high- 
est at-risk factors in crime, unemployment, and school dropouts. 
Our success to date relies on local initiatives to retain, attract, and 
grow small businesses, address work force development, and deal 
with environmental concerns — mostly related to our brownfields re- 
development projects. 

In the late 1970’s and early 1980’s, Benton Harbor saw the loss 
of over 3,000 manufacturing jobs, with major plants closing in the 
steel appliance and automotive industries. The remaining empty, 
deteriorating, and in some instances contaminated buildings 
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formed both the core of our environmental problems and Benton 
Harbor’s redevelopment potential. 

With passage of the 1990 Clean Air Act and the establishment 
of that year as a baseline for attainment, my city was put at an 
immediate and distinct disadvantage. In the late 1980’s and early 
1990’s, Benton Harbor was at its lowest point in its history for in- 
dustry activity. This artificial low standard for air quality applied 
nationally without regard to local circumstances is magnified by a 
proximity to both Chicago and Gary and the prevailing westerly 
wind — a fact that impacts the expansion of existing businesses and 
inhibits the location of new businesses in Benton Harbor, as well. 

Benton Harbor was one of only 11 communities chosen by Gov- 
ernor Engler for a new innovative project called “Renaissance Zone 
Designation.” At the hall mark of our application was a program 
to redevelop the old brownfield sites that used to be the home of 
thousands upon thousands of steel and heavy manufacturing em- 
ployment. 

The loss of these jobs has crippled the economy of Benton Har- 
bor, and the redevelopment of these acres will not only improve the 
quality of life for all of our residents, but greatly enhance the envi- 
ronment through a long-term redevelopment strategy. 

The local community and the State government have agreed to 
give up all taxes on any development on this property for 10 years. 
That’s right — no property tax, no income tax, no utility tax, no 
State or local taxes of any kind if these brownfield sites are rede- 
veloped. 

Located adjacent to Lake Michigan, the redevelopment of these 
sites is crucial to bring about an harmonious balance between envi- 
ronmental protection, economic activity, and improved quality of 
life for our citizens. 

This innovative piece of legislation has been highlighted in such 
publications as “The Wall Street Journal,” “The New York Times,” 
and, as a result, the number of businesses seriously considering lo- 
cation in our community is at its highest level. 

The proposed most stringent ozone standards and new PM stand- 
ards for particulate matter emissions, if implemented, will directly 
impact on my community’s effort toward sustainable economic 
growth and development. 

The Renaissance Zone is just one example of how the local gov- 
ernment has cooperated with the business leaders and State legis- 
lators in creating a long-term visionary plan for redeveloping our 
community. 

The change in the air emission standards will only undermine 
this bold and innovative approach to economic development. 

Furthermore, these new restrictions take away opportunities 
from the people who need it most. They are not responsible for the 
air emission coming from Chicago and other areas across Lake 
Michigan, nor are they responsible for the time chosen to be the 
baseline for the Clean Air Act when we, as a community, have 
fallen on our worse times ever. 

These new proposed standards would unfairly harm a special 
group of individuals. The small businesses affected, many for the 
first time, like printers, bakers, service station operators, and con- 
struction firms — are the foundation of the growing ranks of Benton 



376 


Harbor’s minority entrepreneurs. The anticipated high production 
and operation costs required by the proposed standards, coupled 
with the regulatory burdens, can restrict these businesses’ expan- 
sion, impact their capital expenditures, and eventually affect the 
jobs of many of our community residents. This problem is only 
magnified when applied to the new larger businesses. 

The ability to attract new, major business and industry to 
brownfield sites is difficult. Benton Harbor and the Nation does not 
need any additional impediments. 

Mr. Chairman, many of the old industry sites of Benton Harbor 
are examples of the shift which will occur as part of our new pro- 
posed air emission standards. Businesses and heavy manufacturing 
left our area to find new greenfield sites. 

Undermining the efforts being made by our community to start 
new businesses and attract new industry to redevelop brownfield 
sites will all be undermined by the new proposed air emissions 
standards. 

Those new investments and job opportunities so desperately 
needed in our community will not occur. Rather, they will occur at 
other greenfield locations throughout the country that are not un- 
fairly being impacted by the air emission standards. 

It is perhaps the cruelest irony of all that Benton Harbor made 
a name for itself as a community of thriving manufacturing base, 
only to lose the opportunity to regain its reputation because of the 
air that emits from Chicago and from our having had such low arti- 
ficial standards imposed upon our community. 

Partnership is a requirement of change, and that partnership 
must include the Federal Government, local community, and the 
business community, and policymakers at the State level working 
together. 

I propose to you that the initiative underway in Benton Harbor 
will improve the economy, as I come to a close, but also drastically 
enhance the environmental surroundings of our area. 

Brownfield redevelopment is desperately needed in our area, as 
it is across the country. Changing our standards will only under- 
mine many of those far-reaching initiatives, and you policymakers 
must balance what is in the best interest of all parties concerned. 

I propose to you that an intelligent true partnership that in- 
volves all of us in the way to protect the environment while also 
changing the social fabric of the community, like Benton Harbor — 
please consider the impact the proposed changes will have on the 
local partnership my community so desperately needs. 

Thank you for this opportunity to address this matter today. 

Senator Inhofe. Thank you, Mayor Hull. 

Unfortunately, there is a vote taking place right now. Mayor 
Homrighausen, if you would proceed, I will run and vote and come 
back. 

I have read your testimony very carefully. Having been a mayor, 
I wanted to see what other mayors were thinking in some of the 
problems. 

So if you’d go ahead and give your testimony, I will be right back 
and we’ll have that in the record. 

[The chairman vacated the chair.] 
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STATEMENT OF HON. RICHARD P. HOMRIGHAUSEN, MAYOR 

OF DOVER, OH 

Mayor Homrighausen. Good afternoon. My name is Richard P. 
Homrighausen, and I am mayor of the city of Dover, OH. I appre- 
ciate the opportunity to testify before you this afternoon on EPA 
environmental proposed rules of increasing the stringency of the 
air quality standards for ozone and particulate matter. 

In my comments I hope to convey to you the perspective of one 
middle America community on the potential impact of EPA’s pro- 
posed rules. 

In addition, I will represent the perspective of the city of Dover 
Electric System, a small, municipally-owned utility that will likely 
be seriously impacted by EPA’s rules. 

Finally, I am here today representing the city of Dover’s utility 
trade association, the Ohio Municipal Electric Association, which 
represents 79 public power systems in Ohio, all of whom are con- 
cerned about the potential impact of EPA’s rules on these small, 
community-owned business entities. 

Cities like Dover and public power systems like the Dover Elec- 
tric System are significantly concerned about the negative impact 
that EPA’s proposed ozone and particulate matter rules could have 
on local governments and public utilities. The EPA has proposed 
air standards which it acknowledges will not be achievable for 
many communities and which will have a drastically disproportion- 
ate impact on small utility systems and the communities which we 
serve. 

These disproportionate costs and impacts that may be imposed 
upon small entities have not been adequately addressed by the 
EPA, which compounds the inadequate science and health data on 
which EPA has based its drastic new standards. 

So I hope that I can convey today that these disproportionate im- 
pacts the rules may have on small communities and business enti- 
ties will be ultimately placed on the citizens and consumers served 
by cities like Dover and public power systems like those rep- 
resented by OMEA. 

Therefore, the city of Dover and the Ohio Municipal Electric As- 
sociation call upon Congress to ensure that, first, the EPA performs 
a full assessment of the potential costs and impacts of the proposed 
ozone and PM rules on small business entities and local govern- 
ments, including public power entities, prior to the finalization of 
the standards and their implementation. 

Second, Congress should require that EPA devises a plan to en- 
sure no disproportionate impact from its ozone and PM rules on 
small communities and public power entities. 

Third, Congress should ensure that EPA devises an implementa- 
tion plan for any new standards that provides the technical assist- 
ance and regulatory flexibility to small public power plants that 
will be necessary for these systems to comply with any burdensome 
new regulations. 

And, fourth, the Congress should statutorily exempt small utility 
units — that is, utility units that have 25 megawatts of capacity or 
less — from additional regulatory requirements, just as the Congress 
exempted small utility units from the title four control require- 
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merits for the acid rain program under the Clean Air Act amend- 
ments of 1990. 

I’d like to give you a brief background on Dover’s Electric System 
and public power in Ohio so that you can understand the context 
in which EPA’s rules will apply. 

The city of Dover, located in Tuscarawas County in the north- 
eastern portion of Ohio, has a population of 13,000. Local employ- 
ment is supported by 55 diversified industries county-wide. This in- 
cludes the city of Dover Electric System, which serves 6,185 cus- 
tomers and consists of a coal-and gas-fired electric generation 
plant, an electric distribution system, and electric transmission 
interconnections . 

The Dover Electric Power Plant has instituted substantial envi- 
ronmental control measures in recent years, including an electro- 
static precipitator and natural gas co-firing burners to reduce par- 
ticulate emissions. 

I might add that the natural gas co-firing burners were the first 
of this new technology to be installed in an electric utility in the 
United States. 

The city’s electric system plays a vital role in the competitive 
sale of power to Ohio customers, supplying relatively low-cost en- 
ergy to our customers. Public power systems in the United States 
which are community owned, locally controlled, and not-for-profit 
serve one in seven Americans, or 35 million people, and collectively 
possess $77 billion in investment in all types of generating capac- 
ity. 

Public power is inherently accountable to communities and their 
citizens because they are owned and governed by these commu- 
nities. That is why public power stands for the development of a 
viable competitive wholesale electric market, improved environ- 
mental quality, and the protection of the public interest against 
market power abuses. 

Public power is disproportionately burdened by regulatory re- 
quirements like EPA’s proposed rules. Public power utility genera- 
tors like Dover’s tend to be smaller and older than investor-owned 
systems and units. These smaller public utilities often suffer from 
dis-economies of scale and bear particular burdens from technology- 
forced requirements which would probably result from EPA’s pro- 
posed rules. 

A number of adverse impacts could result for communities and 
public utilities from EPA’s rules, including: communities, including 
Dover, would likely be thrown into ozone and PM nonattainment 
by the proposed EPA rules. As you know, nonattainment status can 
lead to burdensome regulatory requirements, as well as discourage 
the economic development and revitalization of our cities, as Mayor 
Hull previously mentioned. 

That only pushes businesses that wish to avoid nonattainment 
requirements into our Nation’s green spaces. Electric utilities like 
Dover’s may be subject to stringent technology forced requirements, 
such as selective catalytic reduction technology. Expensive SCR 
technology would be a particular hardship to small utility units 
like Dover’s 15 megawatt unit because the costs of the require- 
ments cannot be spread over a large customer base, thus poten- 
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tially making power from small units uncompetitive on the eve of 
electric industry restructuring. 

In addition, the EPA’s regulatory impact analysis for the pro- 
posed ozone and PM rules acknowledge that the rules could have 
a drastically disproportionate impact on small business entities like 
Dover’s small utility system. 

As in my written comments, the EPA has estimated that the neg- 
ative economic impact on EPA’s proposed ozone rule will be three 
times greater on small utility units than it will be on all utility 
units. Likewise, EPA has estimated that its proposed PM rule will 
cause a significant economic impact on twice as many small enti- 
ties when compared to all business entities. 

So it appears that EPA’s proposed rules could well lead to sub- 
stantial burdens on small public power systems that could result 
in the shutdown of these plants on the eve of electric deregulation, 
a resulting loss of jobs, or, at the least, a substantial increase to 
the electric bills to the citizens, businesses, and other consumers 
served by cities like Dover. 

For these reasons, the city of Dover and the Ohio Municipal Elec- 
tric Association call upon the Congress and the EPA to assess the 
potential impacts of these proposed rules on communities and 
small businesses prior to their implementation and to ensure that 
no disproportionate burden is placed upon the citizens and consum- 
ers which we serve. 

Thank you. 

STATEMENT OF HON. RICHARD L. RUSSMAN, NEW HAMPSHIRE 

STATE SENATE 

Mr. Russman. Thank you, Mr. Chairman and members of the 
staff and committee. 

[Laughter.] 

Mr. Russman. I appreciate your being here. 

I guess as a Republican I can start with a quote of the day, if 
you will, from Senator John McCain at the fifth annual Green Bow, 
which he said, “When Republicans introduce bills to abolish the 
Clean Air amendment or dismiss valid environmental concerns as 
the ravings of partisan extremists, we give credence to our critics 
who question whether Republicans share the environmental values 
of the majority.” 

I have to tell you, coming from New Hampshire, that we think 
that the EPA proposals would be great. 

As a beginning, I will tell you that if the proposed rule is final- 
ized, approximately 15,000 lives will be saved annually. Now, if you 
just think about that for a moment, that seems like an awful lot 
of people to me. That’s a city the size of our capital city of Concord, 
which is substantial. 

I think, however, wherever you come from, that’s an awful lot of 
people. 

I wonder if, on the chart that the chairman showed earlier, that 
perhaps those deaths could be shown in black as opposed to red or 
green, and I wonder where they would stand on that chart that 
was shown. 

To me it seems that the support for measures such as this that 
would save so many lives should be a no-brainer. 
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EPA’s rule should be promulgated. I think the EPA should abso- 
lutely resist pressure to issue a weakened national ambient air 
quality standard. 

Many of the proposed rule detractors would delay for 5 years 
while we wait for more research. Can you imagine? If you multiply 
that out, that’s 75,000 potential deaths in the next 5 years. And 
even if it’s only 50,000 or 25,000, think about that. 

The elderly population is a population that is particularly strick- 
en, and I’m sure that they would be interested to know their qual- 
ity standards and seeing that they are implemented. 

We often say, when we advocate delay, that too often justice de- 
layed is justice denied. 

As far as New Hampshire is concerned, our Department of Envi- 
ronmental Services is squarely on board in support of the stand- 
ards. Our New Hampshire business community, Business and In- 
dustry Association, is squarely supporting the standards. And I, as 
chairman of the Senate Environment Committee for the 
State of New Hampshire, am here to support the standards. And 
I must tell you that many of the other States in the northeast sup- 
port the standards, as well. 

Let’s face it, the Federal Government must set standards and the 
national government is in the perfect position to do so. Uniform 
minimum Federal standards must remain the cornerstone of our 
system of national environmental protection. 

State citizens are particularly dependent upon that in terms of 
protection of their health to address the interstate migration and 
the effects of pollution. 

Uniform minimal national standards are especially vital in areas 
of air pollution. Air pollution does simply not respect State bound- 
aries. Federal health-based standards that provide minimum uni- 
form protection for all of our citizens is a perfect State/Federal 
model that works and should be defended from any change. 

Now, the EPA has set health-based air standards and the States 
devise approaches and strategies for obtaining those compliances 
with the standards. The EPA prescribes the ends, and we’ll take 
the responsibility to devise the means and how to get there. 

This Federal/State partnership allows EPA to establish safe- 
guards that no State could accomplish alone and allows States to 
tailor implementation burdens in a way that best suits the inter- 
ests of that particular State. 

Air standards provide a model for environmental federalism and 
must not be changed. State citizens receive uniform national pro- 
tection with locally tailored and sensitive State solutions, and we 
welcome that opportunity, certainly, in the next component. 

Let’s look at regional equity for a moment. In the northeast, in 
particular, we will benefit immensely from these particular stand- 
ards. The ozone transport assessment group modeling dem- 
onstrates that ground-level smog, ozone, is transported great dis- 
tances. Current science also indicates that particulate matter 2.5 
fine particles also travel long distances because they stay airborne 
for so long due to their tiny size. 

Therefore, to the extent these standards will induce our neigh- 
bors in the midwest to act responsibly and curtail their pollution 
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of our citizens’ air, then these standards must be applauded and 
should be applauded. 

As we know from our experience with acid rain, our neighboring 
States in the midwest and elsewhere would not do their fair share 
unless mandated by the Federal Government to do so. 

I think that everybody else in this country would share the same 
view that people would all want to breathe clean air, and I doubt 
that there is anybody out there, when asked, that would say that 
they don’t care to breathe clean air, and I suspect that if it was 
suggested that air be brought in here today for us to breathe for 
the duration of the afternoon, we probably wouldn’t want to stick 
around. 

The National Caucus of Environmental Legislatures — you’ll re- 
ceive a copy of this, Mr. Chairman, along with other members of 
the committee. It has been signed by members of that caucus from 
across the country; not just the northeast, but a number of other 
States, including people from the midwestern section of this coun- 
try. 

In closing, I would urge this committee to help and not be a hin- 
drance in the EPA’s attempt to avoid 15,000 unnecessary and 
avoidable deaths a year. For those in Congress who advocate a 5- 
year delay, remember the price is possibly 75,000 unnecessary 
deaths. Let us not forget that many of those unavoidable deaths 
will occur among the elderly. 

For those who worry about their State’s ability to implement the 
new standard, trust us. We have been in the business of pollution 
control as long as Congress, and we have learned a thing or two 
along the way, and the States, I can assure you, can handle it. 

Thank you very much. 

Senator Inhofe [resuming the chair]. Thank you, Senator 
Russman. 

Mr. Billings, you will be next. But, before you begin, we have 
been joined by Senator Jeff Sessions from Alabama. 

Senator Sessions, this is a panel of State and local — we have two 
mayors, State legislators, and, from the great city of Tulsa, OK, our 
county commissioner. 

Would you like to make an opening statement? 

OPENING STATEMENT OF HON. JEFF SESSIONS, U.S. SENATOR 
FROM THE STATE OF ALABAMA 

Senator Sessions. Mr. Chairman, I would like to say a few 
things. 

Senator Inhofe. Yes. 

Senator Sessions. I want to thank you for calling these hearings. 
We did have an outstanding hearing in Oklahoma. Protecting the 
health of our citizens and maintaining quality air for our people to 
breathe is important. 

The thing that’s troubling to me is about whether or not these 
proposed increased standards that are proposed by EPA, whether 
or not they, in fact, will make the health of our citizens better. 

It’s not just the big businesses and those experienced in working 
with EPA regulations such as local officials who deal with that reg- 
ularly who will be forced to make changes if the proposed stand- 
ards are finalized; it’s the farmer whose work might have to stop 
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when ozone or dust levels rise to high. It could be a critical time 
in his harvest or planting. 

It’s the struggling worker who drives an old car that may now 
not meet the standards, and even repairing it may not be worth the 
cost of the automobile. 

It’s the small business owner who may have to purchase costly 
emissions control equipment at the cost of not employing other peo- 
ple or expanding his business. 

There is no one in public office who can be in local and county 
and city and State governments who is not committed to improving 
the air quality and the health of their communities. I know that. 
But it is remarkable that we have such a universal concern by 
those local government officials who will be implementing this. 
Their opinions, I think, are also based on their honest view of what 
the science is, and they are committed to improving the quality of 
the air. 

So I am interested in hearing more from this panel. Senator 
Inhofe, I appreciate very much your leadership in raising this issue 
to the public’s attention, because we do not need to make a mistake 
as we go forward. 

Senator Inhofe. Thank you, Senator Sessions. I also appreciate 
the fact that you came out to Oklahoma for our field hearing, 
which was very, very well attended. We had several hundred peo- 
ple there. 

Now, Mr. Billings, a delegate from the Maryland General Assem- 
bly. Mr. Billings. 

STATEMENT OF HON. LEON G. BILLINGS, DELEGATE, 
MARYLAND GENERAL ASSEMBLY 

Mr. Billings. Thank you, Senator. 

My name is Leon Billings. I represent the Kensington-Chevy 
Chase-Wheaton area of Maryland. I think I bring a unique perspec- 
tive to the hearings as a State legislator and because I spent 12 
years as staff director of this subcommittee when Senator Muskie 
was its chairman. 

My constituents are very strongly committed to environmental 
protection. They care about the quality of the air they breathe. 
They also care deeply about the Chesapeake Bay. Both would bene- 
fit from these new standards. 

Many businesses in Maryland believe that they are being re- 
quired to make extra investments to control pollution because large 
industrial sources and power plants in other States are doing too 
little to control their emissions. They argue against further reduc- 
tions in emissions in Maryland until something is done about big 
polluters to our west and south. 

Thus, for the people of Maryland, these new standards have two 
important benefits: they will provide additional health protection 
for our citizens and for the Bay, and they could reduce the burden 
on Maryland businesses by more fairly allocating the responsibility 
for cleanup to the large sources in other States. 

Mr. Chairman, in the 12 years I served this subcommittee, vir- 
tually every single environmental proposal we recommended to the 
Senate was met with the charge that it was too expensive. The 
rhetoric in today’s debate is much the same. 
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What is new is the 271 peer-reviewed air pollution health studies 
EPA evaluated prior to proposing the new standards. What is new 
is there is so much science to support standards. 

When the first air quality information was published, there was 
a crescendo of criticism regarding the adequacy of that data. Com- 
pared to today’s information base, those critics were on sound 
ground. 

Prior to 1970, ambient air quality standards were adopted by lo- 
calities based on citizen input, local perceptions, and the threat of 
air pollution. That process proved unacceptable to industry because 
the standards adopted were often more strict than indicated by fed- 
erally published data. 

In 1970, the Nixon administration proposed and Congress 
adopted national ambient air quality standards. The decision to 
adopt national standards was widely advocated by the Nation’s 
major polluters. They wanted to use Government science as the 
basis for air quality standards. They wanted EPA to adopt air qual- 
ity standards. They wanted to avoid proliferation of differing air 
quality standards. They wanted those standards adopted in 90 
days after enactment of the 1970 Clean Air Act. 

I would hope this committee would tell them, the National Asso- 
ciation of Manufacturers, the Citizens for a Sound Economy, and 
their allies in the anticlean air band wagon to quit trying to change 
the rules they helped make. 

Their opportunity to affect the cost of achieving these standards 
will come in the implementation phase. We are currently in the in- 
formation phase. The American people have a right to know the 
levels of air pollution which affect their health. 

Congress has never compromised this right to know. Congress on 
two occasions has provided more time to implement health-based 
standards — in 1977 up to 10 years more, in 1990 up to 20 years 
more — but Congress has never bowed to pressure to compromise 
science. To do so would make a process of public health protection 
political rather than scientific. 

The appropriate focus for this committee and the Congress will 
be to assure a balanced and timely implementation of the stand- 
ards, recognizing economic needs of industry and the need of mil- 
lions of vulnerable Americans for protection from the impact of 
smog. Congress has been doing that job for 30 years. 

We have proved that we can have a healthy and growing econ- 
omy while moderating the health impact of pollution, and we have 
done so without compromising the public’s right to know what 
healthy air is. 

Thank you. 

Senator Inhofe. Thank you, Mr. Billings. 

Commissioner Selph. 

STATEMENT OF HON. JOHN SELPH, TULSA COUNTY 
COMMISSIONER, OKLAHOMA 

Mr. Selph. Thank you, Mr. Chairman. 

Mr. Chairman and members of the committee, my name is John 
Selph. I’m a member of the board of directors of the National Asso- 
ciation of Regional Councils, and I chair their Air Quality Task 
Force. I’m also chairman-elect of the Indian Nations Council of 
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Governments, which is the planning organization for the Tulsa 
area, and I chair their Air Quality Committee, as well. 

On behalf of NARC, I appreciate your invitation to testify before 
the subcommittee regarding the proposed changes. 

The National Association of Regional Councils represents some 
300-plus councils of governments, consisting of cities, towns, and 
counties in metro and rural areas across the United States. These 
regions run the gamut from nonattainment areas to areas that 
have always been in attainment. My comments reflect the policy 
positions developed by NARC. They also draw upon my experience 
as a county commissioner in Tulsa, OK, and my academic back- 
ground, which includes a master’s degree in public health with an 
emphasis on environmental science. 

Before I talk about EPA’s proposed standards, let me tell you a 
little bit about Tulsa and our experience with air quality. 

Tulsa County was a nonattainment area, as you know, Senator, 
until 1990. We’ve worked very hard to achieve attainment status, 
and our county did achieve attainment status prior to the Clean 
Air Act signing in November 1990. It was important for us to avoid 
the stigma associated with being on the EPA’s “Dirty Air List,” es- 
pecially for economic development purposes. 

Since that time we’ve worked even harder to maintain our clean 
air status, and while our efforts have been wide-ranging, perhaps 
most notable was the creation of a nationally recognized ozone 
alert program, which is really the Nation’s first voluntary episodic 
emissions control program. 

This program reflects our philosophy of seeking voluntary, com- 
mon-sense measures that are most effective in improving air qual- 
ity, rather than the command and control approach too often used 
by State and Federal regulators. 

Let me say that both NARC and I, along with everyone else on 
this panel, recognize the importance of improving air quality, and 
we support actions to maintain and improve the health of all citi- 
zens when such actions are based on sound scientific principles. 

In light of this we are especially concerned about the conflicting 
opinions of the scientific community regarding the scientific basis 
for establishing new ozone and PM standards. There appears to be 
no scientific consensus that changing the standards at this time 
will result in significant public health benefits. Indeed, the recently 
revised EPA exposure and risk assessment findings underscore this 
lack of consensus. 

We believe that considerable additional research including epide- 
miological studies are necessary before new ozone and PM stand- 
ards are promulgated. Specifically, future epidemiologic studies 
should focus on the interaction between different pollutants and 
whether these effects are additive, synergistic, or antagonistic. 

The Clean Air Act has had a positive impact on reducing pollut- 
ants, thus improving air quality for all Americans. If EPA imposes 
its proposed ozone standards, the number of nonattainment areas 
in the Nation will increase dramatically, perhaps a threefold in- 
crease, according to EPA’s estimates. 

Assigning these areas as nonattainment does not necessarily 
equate to improving air quality within the regions. In fact, these 
existing nonattainment regions are having great difficulty in 
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achieving the current standards, so forcing a mid-course change at 
this time will only delay and disrupt both public and private initia- 
tives designed to achieve the objectives of the Clean Air Act. 

Furthermore, we are not convinced that the technology is in 
place, or worse, even close at hand to help meet these proposed 
standards. 

With regard to the proposed PM2.5 standards, we believe that 
EPA lacks sufficient scientific evidence to justify revising the exist- 
ing PM standard. Although the scientific evidence does, indeed, 
suggest some preliminary correlation of health effects, it seems to 
be inconclusive. 

Adding onto this is the lack of a monitoring system for PM2.5, 
which further supports our concerns about adding this standard. 

Our experience in Tulsa has shown us that the goal of improving 
air quality is both worthy and attainable if approached in a com- 
mon-sense manner. 

In addition to our ozone alert program, by formal agreement with 
the EPA and a host of local and Federal partners we have become 
the Nation’s first flexible attainment region. This FAR agreement, 
as it is called, enables us to implement a locally crafted strategy 
to reduce emissions and gives us adequate time to evaluate the re- 
sults before having to implement more stringent measures to meet 
our goals. This avoids the one-size-fits-all command and control ap- 
proach. 

When we are allowed to develop our own programs and local buy- 
in is assured, the willingness to commit the necessary financial and 
political capital to achieve results is much more readily accepted. 

In conclusion, we believe that the potential impact is great and 
we must have more certainty and consensus before a major change 
such as this is initiated. 

Progress is being made in improving air quality, and more will 
come if common sense and flexibility prevail. 

I appreciate being invited to participate in the subcommittee’s 
hearings. On behalf of NARC, we look forward to working with the 
committee in your important task. 

Senator Inhofe. Thank you very much, Commissioner Selph. I 
appreciate very much your being here and the work you’ve done in 
our home town. 

Mayor Hull, I appreciate very much your appearing here today. 
As a former mayor, as I mentioned before, I understand some of 
the problems that local officials are having to go through to try to 
achieve these changes in standards. 

As I understand it, you’re out of attainment under the current 
standards; is that right? 

Mayor Hull. Yes. 

Senator Inhofe. What all have — what additional things can you 
do, as mayor of your city, and working as you said you have been 
doing with the private sector and with the various levels and other 
political subdivisions? You outlined some of the things that you 
have done. You’re still out of attainment. Now we come along and 
lower these standards or raise the standards. What more can you 
do? Have you thought about that? 

Mayor Hull. As I looked at the new act, Clean Air Act, I thought 
what impact it would have on our community as we are struggling 
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right now to redevelop our community, to partnership, as I said in 
my statement, with the public sector, with the private sector to 
make a difference in getting jobs in our community. 

Our county is 5 percent unemployment, and in our city we have 
30 percent unemployment. What we are doing now, we are trying 
to — with the brownfield we have a lot of old service stations and 
sites that cannot be developed because we have the burden of the 
underground storage tanks that need to be removed that we do not 
have the finances to remove, and so we are seeking grants. 

With the Renaissance Zone, where they won’t have to pay taxes, 
we are hoping businesses will come in and redevelop these sites to 
provide job opportunities. 

While, of course, I am committed to the health of our local citi- 
zens to have it better, there has been no scientific data to date to 
say that lowering the standards will make the health of our citi- 
zens better. 

Senator Inhofe. Putting it in context with other problems that 
your city faces — crime and all this — would you say this is the great- 
est health hazard to your city? 

Mayor Hull. Yes. 

Senator Inhofe. I mean, would you say that your air — the status 
right now of your ambient air in your city 

Mayor Hull. No, no. It is not the greatest health hazard in our 
city at this time. 

Senator Inhofe. I see. 

Mayor Hull. As a matter of fact, we need jobs. We have high, 
high rate of black-on-black crime because of the fact that we do not 
have economic development. They are not working. We have a high 
school dropout rate. There are some jobs to go to. We need skills 
so that we can produce jobs in our community. We need economic 
development. 

If this standard was passed, if these acts were passed, it would 
totally wipe out our community as far as economic development is 
concerned. 

Senator Inhofe. All right. And would you consider — this just 
needs to be a yes or no question — these changes to be an unfunded 
mandate? 

Mayor Hull. Yes. I was working with the Michigan Municipal 
League, and I was working with the act to stop the unfunded man- 
dates. 

Senator Inhofe. OK. 

Mayor Hull. Because we as a community cannot afford un- 
funded mandates, and if this was implemented we would have to 
fund this, and that’s a mandate that we cannot fund. 

Senator Inhofe. Thank you very much. 

Mayor Homrighausen, in your testimony you cover the additional 
cost to ratepayers in your city if the proposals go final. I noticed 
the percentage increase to consumers is approximately 25 percent 
because the cost to small utilities would be three times greater 
than large utilities. 

I don’t see how you can stay in business. And I’d ask the same 
question. Do you consider this to be an unfunded mandate? 
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Mayor Homrighausen. Absolutely. Absolutely. That was the 
point I was trying to make today. Small public power entities, of 
which Dover is one, 25 megawatt units 

Senator Inhofe. It’s about one-seventh, I think, of the country is 
covered by these small 

Mayor Homrighausen. Correct. One out of seven people are cov- 
ered by public power. We’re small. We can’t afford the dispropor- 
tionate burden that these new requirements would require, and 
we’ve asked — we feel that the EPA must reassess their impacts of 
the rules on public power communities and prevent any dispropor- 
tionate impact. 

We just don’t see where the sound science has been used, and we 
would just call for Congress and the EPA to reassess. 

Senator Inhofe. All right. Thank you very much. 

Mr. Billings, the Maryland State Legislature voted against the 
mandatory treadmill emissions test, subjecting them to possible 
EPA sanctions. That vote was about 2 to 1. I assume you were not 
in the prevailing side on that? 

Mr. Billings. I was not, Mr. Chairman. 

Senator Inhofe. I hope that, during the course of these meetings 
that we have, that people realize that we’re making an effort to get 
the information from people who are acting in a minority, which 
you are, of course, in your capacity. 

What percentage of your legislative body would you say that you 
are representing in your statement today? 

Mr. Billings. On the issue of health standards, probably about 
85 percent. 

Senator Inhofe. On the 

Mr. Billings. On the issue of mandatory dynamometer testing, 
probably 40 percent. 

Senator Inhofe. Yes. All right. What about as far as the change 
in the national ambient air quality standards? 

Mr. Billings. I would say, if they were better informed than I’ve 
heard today, it would be on the order of 60 or 70 percent, but I 
haven’t heard any information today that would lead to making 
them better informed. 

Senator Inhofe. Mr. Russman, you talk about the fact that you 
are involved with small businesses during your testimony, and the 
fact that they would be adding small business implementation 
work group. What you failed to mention in your testimony is that 
they failed to follow the Small Business Review Act. 

I think you’re very familiar with that. A lot of people aren’t. But 
that would require the EPA to state what the effect would be on 
small business prior to — before — proposing the rules. 

What do you think the impact would be on small businesses or 
small entities? It’s loosely defined. 

Mr. Russman. Frankly, I think that the new standards would be 
a boon to small business and entrepreneurship and creativity 
among the people that would be affected. I think that our economy 
has blossomed and grown over the years with the standards that 
were in place, despite the cry that there would be catastrophe. I 
think, on the contrary, our Business and Industry Association, 
which is the largest business group in the State, has held hearings, 
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and we’ve taken testimony, and they are firmly on board with 
these standards. 

Senator Inhofe. You were somewhat critical of the National 
Conference of State Legislatures for the action that they’ve taken 
or the position that they’ve taken on this. Are you equally critical 
of the U.S. Conference of Mayors, the League of Cities, the Na- 
tional Association of Counties? 

Mr. Russman. I can only speak to the National Conference of 
State Legislatures. I’m the immediate past chairman of their Com- 
mittee on the Environment, and, frankly, the notion that this is an 
unfunded mandate, the idea of giving out information on the value 
of clean air is no more an unfunded mandate than perhaps in New 
Hampshire the 

Senator Inhofe. Implementation is expensive, and you don’t con- 
sider that to be an unfunded mandate? 

Mr. Russman. I think that implementation will have to be looked 
at at the appropriate time, but my understanding was that we’re 
looking at the health-based necessity of having new standards, sir. 

Senator Inhofe. Mr. Selph, what is our current ozone? Are we 
at .09 now approximately? 

Mr. Selph. In Tulsa? 

Senator Inhofe. Yes. 

Mr. Selph. Well, it depends on what area of the city you want 
to monitor. Actually, some of the prevailing winds coming into 
Glenpool, southern part of Tulsa, on an ozone alert day may be 
pretty close to .08, .09. 

Senator Inhofe. Yes. You know, we have worked with this for 
a long time, and I have to admit you’ve done a lot more than I have 
at the local level, and you’re considered to be the real authority 
there. Have you ever approximated the costs that have been in- 
curred by the taxpayers of Tulsa County in the efforts that you 
have undertaken so far? 

Mr. Selph. Of course, all of the efforts in Tulsa have been vol- 
untary. The refineries, for example, voluntarily reduced the Reid 
vapor pressure (RVP) of the gasoline; all the suppliers of gasoline — 
Sun, Sinclair, and everyone else — reduces that Reid vapor pressure. 
It’s required to be 9.0 in its number, and they reduce it to 8.2. Sun, 
alone, told me this week that that’s costing them between $300,000 
and $400,000. 

Senator Inhofe. Yes. It has been voluntary. Of course, that’s, I 
suppose you’d say, an unfunded mandate to the business commu- 
nity, as opposed to the political subdivision. 

Mr. Selph. Well, certainly they recognize the benefits of staying 
in attainment, and they would like to stay in attainment, and real- 
ize that if Tulsa slips into nonattainment then the cost would be 
even greater than what it is. 

Senator Inhofe. Yes. You have a master’s in public health? 

Mr. Selph. Yes, sir. 

Senator Inhofe. And you think this change would have a dra- 
matic improvement on public health? 

Mr. Selph. I would like to think that it would; however, I’ve read 
a lot of the studies and reviewed a lot of the information that has 
been presented, and it’s difficult for me to come to that conclusion. 
It seems to be so inconclusive at this point. 
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Senator Inhofe. You know, our first hearing was the science. 
You remember, Senator Sessions, it was the science hearing where 
we had the Clean Air Scientific Advisory Committee well rep- 
resented, and I think even the proponents of the rule change said 
that scientifically we’d be looking at probably 5 years before we 
could really get in there. 

Now I’m talking about in particulate matter, determining which 
particulate matter and which levels would be. So I think that’s 
probably consistent with their answer. 

Mr. Selph. Sure it is, and you asked me about particulate matter 
of 2.5 in Tulsa. Frankly, I don’t have a clue as to whether or not 
that’s going to be a problem in Tulsa because we don’t have a mon- 
itoring system. There are no monitors to tell us whether or not 
that 

Senator Inhofe. Don’t feel bad. No one else does, either. 

Mr. Selph. I understand that. I understand that the EPA is test- 
ing those at a cost of around $10,000 per monitor. 

Senator Inhofe. Yes, sir. 

Senator Sessions. 

Senator Sessions. Thank you, Mr. Chairman. 

Mr. Selph, with regard to the CASAC scientific advisory study, 
are you aware just how close the vote was on those matters? I 
mean, the people who are advising EPA, who had a moral obliga- 
tion to analyze the data in every study that was in and to make 
a call on it, split almost down the middle. 

Mr. Selph. Split almost down the middle. That’s correct. 

Senator Sessions. In some arguments, you could argue that 
there were more votes against the regulations than there were in 
favor of it. 

I think, Mr. Billings, that’s what concerns me. I’m prepared to 
support costly things if we can get a significant health benefit from 
it, but the numbers that I’m seeing and the reports that I read in- 
dicate some real divergence of opinion. 

For example, there was a study in Birmingham on particulate 
matter that showed a bad effect from it. Someone else came back 
and ran the same numbers and they factored in humidity and 
there was no change in health. 

So there are a lot of things that may be in that air on a bad 
ozone day other than just ozone and particulate matter. Would you 
agree with that, Mr. Billings, that maybe we don’t know all we 
need to know yet? 

Mr. Billings. Well, clearly we don’t know all we need to know. 
Thirty years ago, when we did the first standards, we didn’t know 
all we needed to know. Congress didn’t know all it needed to know 
in 1970. In 1970, 1977, 1982, and 1979 when EPA revised the 
ozone standard, they revised it upwards. And now they’re saying 
that they went in the wrong direction. 

So there’s no such thing as finality in science. That’s why, when 
Senator Muskie and Senator Baker and this committee unani- 
mously adopted this policy, they made a decision to keep science 
separate from cost, because they wanted to get the best scientific 
judgment they could get. They assumed that they were getting a 
sound scientific judgment separate from these other issues that the 
chairman has raised. 
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Now, those issues are legitimate, but they are separate from the 
scientific judgment. 

Senator Sessions. Let’s talk about that. Let’s really talk about 
that honestly on the table here. 

I know that there is a belief that we need to keep science sepa- 
rate from cost. I believe that’s correct. I think we need to scientif- 
ically know what kind of damage that we may get from bad air. 
All right. What about the ultimate decision to implement between 
multiple choices of making a community better to live in? 

The mayors have to make — she’s got a lot of choices. Maybe the 
sewer system is better. Maybe there are hazardous waste dumps. 
I mean, don’t we have to, at some point before we make a final im- 
plementation, categorize just how much health advantage we get 
compared to just how much the cost is? 

Mr. Billings. You’re absolutely right, and that’s — in 1970 

Senator Sessions. How do you distinguish 

Mr. Billings. In 1970 what the committee did — again in a bipar- 
tisan way — supported unanimously by the Senate, as well as the 
committee — was to set a deadline of 5 or 6 years to achieve the 
health standards. EPA was to promulgate the standards in 90 
days. 

Congress came back at the end of that 5- and 6-year period and 
said, “Lo and behold, we didn’t do it. We established the urgency 
of the problem, but we didn’t solve the problem.” 

So they said, “Well, we can give areas with sort of bad problems 
another 5 years, and those with really bad problems another 10.” 

And Congress came back in 1990 and they said, “We haven’t got- 
ten there yet. There are some areas where we’ve had enormous eco- 
nomic growth and so on.” 

So Congress, under the leadership of this committee, said, “We’re 
going to give areas that are marginal, like Tulsa, we’re going to 
take them out. We’re going to let other areas have another 3 to 5 
years and other areas will get 17 to 20 years.” 

So what Congress has done is, after it established the science, 
what the health standards are, then Congress has taken a very 
careful look at these cost issues and these implementation issues 
and these technology issues and said, “How long does it take, 
spreading our resources out so that we carefully spend our money, 
while at the same time balancing how much health we’re going to 
protect, because every time we delay this for a year or 2 years of 
5 years we are making a health decision, too.” We’re saying, “Those 
people who are not protected then are going to continue to be un- 
protected.” 

Senator Sessions. I appreciate that, and it is a difficult dilemma 
because we don’t want to undermine health. But, as the air gets 
cleaner and as it continues to get cleaner, the burdens imposed by 
moving one notch lower and the health benefits from moving one 
notch lower — burdens get higher and the benefits get a little less. 
I think we’re reaching that area, it seems to me. 

Mr. Selph, you mentioned your situation there, and you talked 
about the winds blowing into Tulsa. Were you saying there’s a nat- 
ural effect of ozone in your area, or is that 

Mr. Selph. We think that there are some biogenic factors at 
work, whether it’s from old oil fields in the southern Tulsa County 
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area or whatever the sources may be, but certainly they have an 
impact on the levels of ozone in that area. 

If I could, I’d like to go back to something that you said earlier 
about the study that was done and the effect of humidity. 

Certainly there are other factors at work, and that’s why I sug- 
gested in my testimony that future epidemiological studies should 
look at the interaction effect that these co-pollutants have on each 
other, because sometimes they are additive — in other words, one 
plus one equals two. If you mix ozone with sulphur dioxide, for ex- 
ample, you may get an additive effect. Or you may get what’s 
called a “synergistic effect,” where one plus one equals three. You 
have a more serious effect. Or it could be antagonistic, where one 
plus one equals zero, where they cancel each other out. 

Those type of things are difficult to research, but they do need 
to be researched. 

Senator Sessions. I think that’s right. I know in the case of as- 
bestos and tobacco, the combination — the cancer from tobacco and 
the cancer from asbestos add up to 8 or 10. It’s the synergistic ef- 
fect. So I think that’s a good observation. 

One of the studies that we had was from New York about hos- 
pital admissions for asthma, and the numbers showed that there 
was something like a 1 percent increase in hospital admissions for 
asthma attacks on a bad ozone day. 

The chairman or some member of the committee had a scientific 
journal study that analyzed the problems that you have with these 
kind of analyses in public health and concluded that if the number 
didn’t get to 2 or 3 percent you really didn’t have a very good basis 
to take action. 

As a scientist and public health student, do you see a danger in 
making major decisions on data just that small? 

Mr. Selph. Well, I do, and those are certainly difficult decisions. 
And certainly if your family is of that 1 percent you might look at 
it from another perspective. But in terms of having what we con- 
sider to be significant findings, you really have to look at results 
that are greater than that. 

Senator Sessions. I’ll just point out that the odd thing on the 
asthma is that ozone levels have been falling nationally for some 
time and asthma attacks are going up. I don’t think there’s any 
study now that can tell us what’s causing it. It may be something 
entirely different. 

Thank you, Mr. Chairman. 

Senator Inhofe. Thank you, Senator. 

Before you got here I went over the — if you’ll remember, the last 
time we were in this room Mary Nichols was the one who answered 
my question in the negative when I was talking about the cost and 
the benefit. I think it was just a mistake on her part, but this is — 
I think you have one of these, and this kind of answers some of 
those questions as to the cost and benefit. 

I want to thank all of you for coming. It’s necessary to have a 
lot of meetings because we want input from everyone. 

Your entire statements will be entered into the record and we 
are going to be submitting questions to you in writing, and we’d 
like to have you respond because we want to hear from everyone. 
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I hope, Mr. Billings’ and Mr. Russman’s appearance here, when 
really you’re representing somewhat of a minority position, al- 
though you argue that it’s not as well-informed out there as it 
should be, nonetheless, we are making an attempt to get everyone 
in here with all views. 

We appreciate very much your coming today and will appreciate 
your continued cooperation in responding to our questions so we 
can come up with the right conclusions. 

Thank you. 

And now I ask our second panel to come to the table. The second 
panel consists of: Robert Junk, president of the Pennsylvania 
Farmers Union on behalf of the National Farmers Union; Mr. Bob 
Vice, who is the president of the California Farm Bureau Federa- 
tion for the American Farm Bureau Federation; Mr. Paul Hansen, 
executive director of the Izaak Walton League of America; Dr. 
Kevin Fennelly, medical doctor, staff physician, the Division of En- 
vironmental and Occupational Health Sciences, National Jewish 
Medical and Research Center; and Dr. Christopher Grande, execu- 
tive director of the International Trauma Anesthesia and Critical 
Care Society. 

Welcome to all of you. I would say to our two witnesses, our two 
experts representing some of the agricultural concerns, that I’ve 
spent a lot of time throughout western Oklahoma and throughout 
southern Oklahoma in our ag communities to find that there is a 
great deal of concern from both the Farmers Union, the Farm Bu- 
reau, and their members. 

We’ll start off with Mr. Robert Junk, the president of the Penn- 
sylvania Farmers Union. 

STATEMENT OF ROBERT C. JUNK, PRESIDENT, PENNSYL- 
VANIA FARMERS UNION, FOR NATIONAL FARMERS UNION 

Mr. Junk. Thank you, Mr. Chairman. 

Good morning, Mr. Chairman and members of the committee. My 
name is Robert Junk. I am the president of the Pennsylvania 
Farmers Union. I’m also a member of the board of directors of the 
National Farmers Union and appear here today on behalf of the 
National Farmers Union. 

The National Farmers Union is a general agricultural organiza- 
tion representing 300,000 family farmers and ranchers. We thank 
you for the opportunity to comment on the proposed changes of air 
quality standards and emissions of particulate matter. 

The National Farmers Union has a long history of supporting 
conservation programs because the family farmers, as stewards of 
the land, are concerned about the environment. Significant levels 
of emissions are already controlled because farmers and ranchers 
are using good soil and water conservation practices and are keep- 
ing their equipment in good operational condition. It is simply in 
their best interest to do so because they seek to preserve the land 
to pass on to future generations. 

The National Farmers Union is concerned that the proposed 
changes to the air quality standards for fine PM and ozone will 
greatly increase the regulations of farm operations and increase 
costs to farmers, both directly and indirectly. We are additionally 
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concerned that there is currently no funding in place to offset these 
costs other than what farmers will be required to pay. 

At this point in time, I would like to summarize the rest of my 
testimony for means of time. 

I think there are three points that we have to look at when we 
are addressing the proposed changes here. We need realistic goals 
based on sound science. For example, Paul Johnson, head of the 
NRCS, made a comment: “We believe and will coordinate research 
programs, and Federal, State, and local participation is necessary 
in order to begin answering these questions.” 

I think it is important that we take a look at that whole issue 
because of the fact that, again, we have to establish realistic goals. 
What is something that we can achieve? And then also it has to 
be based on the sound science that supports to achieve those goals. 

I think the next issue we need to take a look at is a practical 
model. I think we’re all aware of the Clean Water Act. The Clean 
Water Act has accomplished a number of different things out there 
today, and one of the biggest things that the Clean Water Act has 
incorporated out there in the agricultural community is the out- 
reach in education to farmers. 

I think what we need to do is take a look at how the conservation 
districts, along with the States, can partner together to provide this 
adequate information to deliver to the farmers to give them their 
practical practices that can be done to achieve some of the stand- 
ards that we would like to see in clean air. 

A little bit back in history of myself, currently I serve on the 
Chesapeake Bay Advisory Committee in Pennsylvania, and am the 
vice chairman of the Agricultural Advisory to DEP. Both of those 
agencies are working on water quality. 

Again, I reach out to the fact that one of the basic problems we 
are having here with the air quality standards is the fact that we 
are not doing the outreach and education that we have done cur- 
rently under the water quality issue. I think it is important that 
we take a look at that. 

I think the other area that we need to — the third point that I 
would like to talk about is the Federal funds to achieve goals, basi- 
cally making it a priority, not just for one agency but for all rel- 
ative agencies. I think we need to, again, work for partnershiping 
to assure that the funding is there to help achieve our goals. 

For example, one of the biggest issues I think we’re facing is ret- 
rofitting old and new equipment — the clarification between what is 
new and what is old when we go looking at these new standards 
coming into place. How do we associate a new tractor that was just 
purchased, and now we have these standards? Who is responsible 
for making that tractor comply with the new regulations? 

It’s very costly. Farmers today have a difficult time being able to 
pass these additional costs on out of their products. It’s important 
that we continue to look at that. 

One other comment real quick I’d like to make is dealing with 
the USDA. The Department of Agriculture questioned EPA’s pro- 
posed standards on PMs and charged that the new standards are 
not based on adequate scientific evidence and would have a large 
economic impact on tens of thousands, if not hundreds of thousands 
of small business farms. I think that is a very important issue. 
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In Pennsylvania we have a very heavy urban-based community. 
Also, we have farms right outside of these urban areas. We are 
suppressed by urban sprawl. 

If these new standards go into place, these emission standards 
may not even be coming from the actual farm community, but the 
actual farm community would have to abide by the same stand- 
ards. 

So, in conclusion, at this point in time the National Farmers 
Union would encourage no changes within the standards until we 
have some good scientific base to back up these changes, along with 
being able to identify the source point. 

Thank you very much. 

Senator Inhofe. Thank you very much, Mr. Junk. 

We’ve been joined by Senator Baucus. 

Senator Baucus, would you like to have an opening statement? 

Senator Baucus. No. Thank you very much, Mr. Chairman. 

Senator Inhofe. All right. We’ve just completed our first panel, 
which was mostly county, State, and city officials. 

Mr. Vice. 

STATEMENT OF BOB VICE, PRESIDENT, CALIFORNIA FARM 

BUREAU FEDERATION, FOR AMERICAN FARM BUREAU FED- 
ERATION 

Mr. Vice. Thank you, Mr. Chairman, Senator Sessions, Senator 
Baucus. Thank you for the opportunity to be here today to testify 
before this committee on a very important issue — air quality. 

I am Bob Vice. I’m a farmer from southern California. I raise av- 
ocados and citrus in Fallbrook, north San Diego County. I’m the 
president of the California Farm Bureau Federation, and today I’m 
representing the American Farm Bureau Federation, of which I 
serve on the board of directors. It’s the Nation’s largest general 
farm organization, with more than 4.7 million members nation- 
wide. 

I’m pleased to have the opportunity to discuss with you today the 
impact that the new air standards would have on the agricultural 
community. 

My comments focus primarily on the Environmental Protection 
Agency proposal to revise the national ambient air quality stand- 
ards for particulate matter. 

There has been and there continues to be a tremendous amount 
of conservation activities by farmers and ranchers across this coun- 
try. These activities include such things as conservation tillage 
techniques, or so-called “no-till” planting, planting cover crops, 
planting trees and vegetation for wind breaks. All of these activi- 
ties reduce wind erosion of the soil which, in turn, provides cleaner 
air. 

Farmers are cleaning the air and should get credit for those ac- 
tivities, but make no mistake that we are all for clean air, and this 
debate today really is about how to continue to achieve those goals. 

Agriculture is concerned because the EPA estimates show that 
34.3 percent of the fine particulate matter can be attributed to ag- 
riculture and forestry. And, regarding this questionable large esti- 
mate, I quote Dr. Calvin Parnell, a professor of agricultural engi- 
neering at Texas A&M University, and a member of the Depart- 
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ment of Agriculture’s Task Force on Air Quality. He says — and we 
agree — “the data used to develop this inventory was based on erro- 
neous emission factors published by EPA for cattle feed yards, for 
feed mills, grain elevators, and dust from farmers’ field operations.” 

Furthermore, I quote The Honorable Larry Combest, chairman of 
the House Agriculture Subcommittee on Forestry, Resource Con- 
servation and Research. He says — and we also agree — “The Science 
employed in developing this rule is not up to par, and I’m con- 
cerned that farmers will bear the brunt of a bad policy based on 
equally bad science. We don’t have the research yet to know 
whether we could actually attain these standards, how much it will 
cost the agriculture industry and the consuming public, and how 
much agriculture activities actually contribute to air pollution prob- 
lems.” 

Today, however, I want to focus on an actual situation those of 
us involved in California agriculture already face in regard to the 
present PMio serious nonattainment area for central and southern 
California. Agriculture in other areas of the country may face the 
same situation if new PM standards are imposed. Let me expand 
on one of our air district’s experiences in dealing with the present 
PM 10 standards in regard to agriculture. 

The emission inventory for agriculture that is used by EPA has 
proven to have many flaws. Inaccurate estimations of the number 
of times a farmer drives their tractors over a field is just one major 
example. It was estimated that farmers tilled an alfalfa field eight 
times a year. The actuality is that alfalfa fields aren’t tilled at all, 
aren’t disked at all. They’re cut. There is quite a difference between 
disking and cutting hay. 

It is estimated that rice fields were disked 13 times a year. Rice 
fields are disked one time a year. Rangeland two times a year. To 
my knowledge, there isn’t any normal practice where you disk 
rangeland. 

But probably the most blatant example of inaccurate inventory 
which would have cost the agricultural industry hundreds of thou- 
sands of dollars was the initial emissions inventory for combustion 
engines used on irrigation pumps in the San Joaquin Valley. The 
original inventory estimated that nitrogen oxide emissions, a pre- 
cursor to PM io, was at 626 tons per day from the irrigation pumps 
in San Joaquin Valley. 

This would have been the highest emission category for any ni- 
trogen oxide in the San Joaquin Valley, including all cars and 
trucks. 

Driven by agricultural inquiries as to this study, a new study 
was commissioned that was based on actual interviews with farm- 
ers about their pumps. The new study determined that nitrous 
oxide emission for these pumps was actually 32 tons a day, not 626 
tons a day. 

We have only begun to address agriculture’s concern about PMio 
estimates, many of which are unaddressed and incorrect. 

Concerning these discrepancies, it’s unbelievable that we are now 
facing again the same problems, only this time with smaller partic- 
ulate matter. 

In attempting to resolve some of the agricultural emissions sur- 
rounding the PMio and PM2.5, it became necessary to conduct a 
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multiyear, multifaceted air quality study. Such a study was devel- 
oped and is now underway in California. However, it will not be 
completed, it is estimated, for 5 years. 

I want to emphasize that this study is the first comprehensive 
study that will actually measure, not estimate, PMio emissions. In 
order to avoid the mistakes that we made with PMio, this study 
and others like it must be completed before the costly implementa- 
tion activities and attainment deadlines and regulations are set in 
place. 

In conclusion, I want to emphasize that a shotgun approach will 
only serve to put American agricultural out of competition with 
other countries and put agricultural producers out of work. 

Because U.S. agricultural commodity prices are really tied to 
global prices, a farmer cannot simply pass on the cost of doing busi- 
ness to the consumer. Therefore, any increase in operational cost 
of farming becomes significant and must be based on accurate in- 
formation that really justifies the expenditures. 

We want to be careful that we’re not tipping the balance of regu- 
lation in this country so far as to force the grocers and the brokers 
to place their orders with food purchased from other countries. 

The agricultural community enjoys breathing clean air as much 
as anyone, but we don’t want to waste money on control measures 
that will have little or no effect on the air in this Nation. 

The USDA must maintain a strong presence and discussion con- 
tinuing these standards, and we recommend it extend their com- 
ments on the issue in regard to economic impacts of the standards 
on farms and ranches. 

USDA, the Small Business Administration, and the USDA’s Agri- 
cultural Air Quality Task Force must continue to demand that the 
concerns of American farmers and ranchers are addressed at the 
EPA in order to sustain a healthy abundant food supply. 

Senator Inhofe. Thank you, Mr. Vice. 

Mr. Hansen. 

STATEMENT OF PAUL HANSEN, EXECUTIVE DIRECTOR, IZAAK 
WALTON LEAGUE OF AMERICA 

Mr. Hansen. Thank you, Mr. Chairman, Senator Sessions, Sen- 
ator Baucus. I am Paul Hansen, executive director of the Izaak 
Walton League of America, which is celebrating its 75th year of 
working to conserve, maintain, protect, and restore the soil, forests, 
water, and other natural resources of the United States. 

Protection of the Nation’s air quality is part of the Izaak Walton 
League’s mission and is of vital importance to our members, the 
majority of whom live in our Nation’s agricultural communities. 

We’ve worked on clean air issues since the first Federal Air Pol- 
lution Act, which you may remember was passed during the Eisen- 
hower Administration. You’ve already heard testimony on a few of 
the benefits this new standard would realize for the health of our 
people and our natural environment. I want to implore you today 
to consider the findings of the Department of Agricultural’s na- 
tional crop loss assessment network data which was released dur- 
ing the Reagan Administration. 
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We were involved in this NCLAN study and cosponsored a sym- 
posium in 1982 with the Boyce Thompson Institute at Cornell Uni- 
versity, at which many of the findings were released and discussed. 

In 1990 I personally followed up on that information and con- 
ducted a literature review of the effects of air pollution on crops, 
a summary of which is available for you here today. 

I’m here today to tell you that there is a great deal of science 
that shows unequivocally that the benefits of this standard would 
by far exceed the costs to the American farmer. The new ozone 
standard would provide millions of dollars in agricultural benefits 
each year. 

At air pollution levels today, well below those that are common- 
place, ozone can reduce the yield of commodity crops like corn and 
soybeans by 10 percent or more, depending on the particular cul- 
tivator. Dirty air costs our country approximately one billion bush- 
els of corn and two million bushels of soybeans each year. Based 
on the 1992 agricultural consensus figures, that cost is approxi- 
mately $3 billion in lost revenue. 

This figure is consistent with the figure found in 1982 by 
NCLAN, where researchers calculated the air pollution losses alone 
to only four major crops — corn, wheat, soybeans, and peanuts — 
amounted to between $1.9 and $4.5 billion annually. 

Because these figures did not include other potentially sensitive 
crops or other pollutants or some of the potentially synergistic ef- 
fects we heard about earlier, or environmental stresses such as dis- 
ease and drought, these figures are likely to be much higher than 
the ones that NCLAN found. 

It’s very well established in the literature the effects of ozone on 
crops is very insidious and, in most cases, invisible even to experts 
such as those we have here today. A 10-percent reduction, which 
can be common at ozone levels found throughout much of the soy- 
bean growing region, while highly significant in terms of yield, 
would be effectively invisible, even to the trained eye. Can you 
imagine holding in your hand soybeans, and then another handful 
of soybeans that would weigh 10 percent less? It would be very 
hard to see. 

In the last 2 years, much more recently, three groups of experts 
on ozone’s vegetative impacts have reconfirmed the seriousness of 
ozone’s impacts on commodity crops, forests, and other vegetation, 
which were first measured by NCLAN in 1982. 

These groups include the agricultural forest and ecological sci- 
entists convened at the Southern Occident Study Workshop in 
1995, the Department of Interior, and the independent Clean Air 
Scientific Advisory Committee. All three have recommended a sec- 
ondary standard for ozone to help protect our Nation’s crops and 
vegetation from the effects of ozone. All have emphasized that 
crops and vegetation are much more sensitive to ozone impacts 
than even humans are. 

I know that concern has been expressed regarding the cost of im- 
plementing a new PM2.5 standard, particularly in agricultural 
areas. I’d like to close by addressing this issue. 

First, it’s essential that standards be set at levels that are pro- 
tective of human health, not levels regulated industries consider 
cost-effective. 
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More importantly, the new particular matter standard applies to 
PM2.5, not PM10. EPA has not recommended any tightening levels 
of PM 10. The distinction is important because all PM2.5 is the prod- 
uct of combustion, and almost all PM 10 is created by earth-moving 
activities such as construction, mining, or agricultural practices 
like tilling. 

Third, on most farms the primary source of combustion is diesel- 
fueled farm equipment. This equipment is responsible for a very 
tiny amount of the primary pollutants that create PM2.5. The 
amount of these pollutants created by farm equipment is so small 
that they’re insignificant when compared to emissions from other 
PM2.5 sources. It is highly unlikely that they would be regulated 
under any compliance plan. 

Farm equipment also creates only about 1 percent of the national 
nitrogen oxide emissions and almost no sulphur dioxide emissions. 

Finally, the history of pollution control suggests strongly that, 
even if control on diesel fuel does become necessary, these controls 
will cost a lot less than predicted. 

One industry lobbyist has suggested that our children can stay 
home on bad air days. Well, farmers don’t have that option. 

On balance, if you take a good look at the science, I think that 
you will see that the new standard has a net benefit to the Nation’s 
farmers. 

Mr. Chairman, I would like to thank you again for the oppor- 
tunity to address this new standard’s agricultural impacts and to 
try to shed light on one of the hidden victims of the Nation’s pol- 
luted air, the American farmer. 

I would greatly encourage you to add to the list of people who 
testify at your hearings some of the Nation’s experts, such as Dr. 
Howard Hack or Dr. Alice Cowling, who have been parts of these 
committees and were part of the NCLAN study back in 1982 . 

Thank you. 

Senator Inhofe. Thank you, Mr. Hansen. 

We had made an attempt to involve as many people as possible, 
and apparently there is an infinite number of experts out there. 

Dr. Fennelly. 

STATEMENT OF DR. KEVIN P. FENNELLY, M.D., STAFF PHYSI- 
CIAN, DIVISION OF ENVIRONMENTAL AND OCCUPATIONAL 

HEALTH SCIENCES, NATIONAL JEWISH MEDICAL AND RE- 
SEARCH CENTER 

Dr. Fennelly. Thank you, Mr. Chairman and members of the 
subcommittee. My name is Kevin Fennelly. I’m an academic physi- 
cian at the National Jewish Medical and Research Center in Den- 
ver, Colorado. I’m board certified in pulmonary medicine and in oc- 
cupational environmental medicine, and my time is evenly divided 
between patient care and clinical and epidemiologic research. 

My research interests include the epidemiology of the health ef- 
fects of particulate air pollution, so I am familiar with the scientific 
literature in this area. 

I’m testifying today as a concerned physician, scientist, and citi- 
zen in support of the EPA proposal for a new particulate matter 
standard. 
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I wish to emphasize three points: No. 1, particulate air pollution 
causes human suffering, not just statistics; No. 2, there is biological 
plausibility to support the epidemiologic findings of adverse health 
effects associated with particulate air pollution; and No. 3, the 
risks of adverse health effects due to particulate air pollution are 
comparable to other risks which our society has not found accept- 
able. 

I have personally seen patients who report worsening of their 
asthma symptoms associated with air pollution in Denver, Phoenix, 
Los Angeles, and the San Francisco Bay area, and colleagues have 
reported similar encounters to me. 

I am disturbed by recent comments which have trivialized the 
respiratory symptoms associated with air pollution. Allow me to 
suggest a simple exercise for those of you who may not have experi- 
ence with respiratory diseases. 

Simply take a drinking straw and breathe through it for several 
minutes. Or, better yet, try to walk about and climb some stairs. 
Then imagine feeling that way for hours or days. It is not a trivial 
discomfort. 

Another disturbing suggestion I have heard is that patients with 
lung diseases should simply medicate themselves more to cope with 
air pollution. This is irrational and violates basic medical prin- 
ciples. 

A common criticism of the EPA proposal is that the epidemiologic 
studies are not supported by biological plausibility. Although we 
still have much to learn, this is not true. In the killer fog of London 
in 1952, 60 percent of over 500 autopsies demonstrated both heart 
and lung disease. 

Godleski and colleagues recently presented preliminary findings 
of an inhalation toxicology study coherent with these pathologic 
findings. Animals with chronic bronchitis who were exposed to 
urban air particulates had a much higher death rate than did the 
unexposed animals. 

Other animal studies have demonstrated lung inflammation and 
injury, especially with exposures to the very small or ultrafine par- 
ticles. 

In my written testimony I have cited several recent papers on 
the basic biological mechanisms underlying these inflammatory re- 
sponses. 

The critical question is how much risk we, as a society, are will- 
ing to accept. In our history, cancer hazards have often been regu- 
lated if the risk were greater than 1 per 100,000. In fact, the Clean 
Air Act amendments of 1990 mandated that the EPA regulate air 
pollutant emissions to reduce the lifetime cancer risk to less than 
1 in 1,000,000. 

I suggest that an increased risk of death from heart or lung dis- 
ease should be assigned equal value to the increased risk of death 
from cancer. 

In my written testimony, I calculated incidence rates for deaths 
attributable to short-term exposures to particulate air pollution in 
Denver, Philadelphia, and Los Angeles. For Los Angeles, this risk 
is 250 per 100,000 persons over 10 years; thus, the risk of acute 
cardiopulmonary death associated with particulate air pollution 
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over only one decade is greater than a lifetime risk of cancer pre- 
viously deemed unacceptable by Congress and the Supreme Court. 

Furthermore, acute mortality is only the tip of the iceberg. These 
estimates do not include the many chronic and nonfatal health ef- 
fects of particulate air pollution. 

These issues are extremely complex, and in our struggles to be 
objective by analyzing quantitative data it is easy to become known 
by the numbers. Behind those statistics are real people suffering 
with real symptoms. There are adequate data to support more 
stringent regulation of particulate air pollution, and the lack of ab- 
solutely certainty cannot be an excuse for inaction. 

We could improve the public health by implementing even more 
protective standards, such as those proposed by the American Lung 
Association. At minimum, I urge you to support the proposed 
changes in the particulate air pollution standard as proposed by 
the Environmental Protection Agency, but with retention of the ex- 
isting PM 10 standard. 

Thank you for this opportunity to share my concerns. 

Senator Inhofe. Thank you, Dr. Fennelly. 

Dr. Christopher Grande. 

STATEMENT OF DR. CHRISTOPHER M. GRANDE, M.D., EXECU- 
TIVE DIRECTOR, INTERNATIONAL TRAUMA ANESTHESIA 

AND CRITICAL CARE SOCIETY 

Dr. Grande. Good afternoon. My name is Dr. Christopher 
Grande, and I’m a practicing physician from Baltimore, MD. I’m a 
board-certified anesthesiologist and intensive care specialist in 
trauma injury. I have authored and edited numerous medical books 
and have had about 30 articles published in professional journals. 

I’m also executive director of the International Trauma Anesthe- 
sia and Critical Care Society, or ITACCS for short. ITACCS is a 
10-year-old professional association of more than 1,000 trauma spe- 
cialists and emergency room physicians, nurses, and related profes- 
sionals. 

I also hold a master’s degree in public health from Johns Hop- 
kins University School of Public Health. 

I would like to thank the committee and Chairman Inhofe for in- 
viting me to provide ITACCS’ views on the proposed ozone and par- 
ticulate matter standards. 

Before I specifically address the standards, though, I would like 
to first give the committee some important background informa- 
tion. 

As Dr. Fennelly pointed out, every day I’m in the hospital emer- 
gency room I see patients and problems vying for critical resources, 
from acute asthma patients to traumatic injuries. These are all 
competing public health priorities — all competing for limited avail- 
able public health resources. 

The focus of ITACCS is traumatic injury, often accidental in na- 
ture, such as that caused by motor vehicle, on-the-job, or household 
accidents. Injury is the leading cause of death for those under the 
age of 45, and it is the fourth-leading cause of death overall in the 
United States — about 150,000 deaths per year. 
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Trauma cuts across all of society. The injured person is not some- 
one else. The injured patient is you, your child, your spouse, your 
parent. 

The average age of injury victims is 20. Death from injury is the 
leading cause of years per life lost in the United States — more than 
twice the number of years per life lost as the next -leading cause, 
cancer, and three times that of heart disease. 

According to 1990 statistics from the Centers of Disease Control 
and Prevention, traumatic injury was responsible for approxi- 
mately 3.7 million years of potential life lost. In contrast, cancer 
was responsible for 1.8 million years of potential life lost, and heart 
disease was responsible for 1.3 million years of life lost. 

What does this tell us? The National Academy of Sciences con- 
cluded in 1985 that trauma was the No. 1 public health problem 
in the United States. This situation remains unchanged today. 

How is this relevant to the debate over ozone and particulate 
matter standards? It can be simply put in three words: public 
health priorities. The fact is that society has limited resources that 
it can spend on public health. As such, responsible public policy 
dictates that such resources be spent so as to achieve the biggest 
bang for the buck. 

ITACCS is not convinced, neither should the public be, that the 
proposed ozone and particulate matter standards are a smart way 
for us to spend our limited resources. But I want to make it clear 
that we are not singling out only proposed ozone and particulate 
matter air quality standards. The proposed standards are merely 
the latest example in what we see as a disturbing trend over the 
last two decades where scarce public health resources are diverted 
from more clearly demonstrated beneficial uses. 

The unintended consequence of this diversion might be a de- 
crease in the overall effectiveness and efficiency of public health 
care delivery. 

As the makers of our laws and the ultimate allocators of our pub- 
lic health resources, Congress should take the lead in rationally al- 
locating our limited resources. But how would Congress know what 
is a priority and what is not? The process behind the proposed 
ozone and particulate matter air quality standards has not been 
helpful. 

First, the proposed rules do not provide a ranking or comparison 
between the estimated health effects attributed to ozone and PM 
and those of other public health needs. 

One of the health end points associated with the proposed rules 
is asthma. No doubt, asthma is a serious issue and our public 
health resources should be directed at asthma. But a recent study 
published in the February 1997, issue of “American Journal of Res- 
piratory and Critical Care Medicine,” a journal of the American 
Lung Association, helps place air-pollution-induced asthma in per- 
spective. 

In this study, which includes a study design that has been char- 
acterized as the most reliable on potential health effects of ambient 
ozone — that is, the study model of children attending asthma 
camp — air pollution was associated with a 40 percent increase in 
asthma exacerbation in children. It sounds bad, but what does this 
really mean? 
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Assuming, for sake of argument, that the author’s conclusion is 
reasonable, this increase in asthma exacerbation equates to one 
extra use of an inhaler amongst one in seven severe asthmatics on 
the worst pollution day. 

However, close scrutiny of this study reveals that many con- 
founding risk factors for asthma exacerbation were not considered 
by the study authors. These risk factors include: changes in tem- 
perature, atmospheric pressure, anxiety, physical exertion, dust, 
and fumes, and many more — all recognized to be active factors. 

Moreover, the study is inconsistent with the general observation 
that, while asthma has increased over the last 15 or so years, air 
pollution has decreased. 

As stated earlier by the chairman, there appears to be no gen- 
erally accepted explanation for this phenomenon; therefore, the 
study does not satisfactorily link ambient ozone with asthma exac- 
erbation. 

Before we commit our scarce resources, wouldn’t it be useful to 
know exactly where this very uncertain health effect ranks 
amongst other real public health priorities? 

If asthma qualifies as a public health concern, appropriate levels 
of funding should be targeted at programs that have been proven 
to be effective but not fully implemented. 

Senator Inhofe. Mr. Grande, we’re running out of time. Could 
you conclude quickly? 

Dr. Grande. Certainly. 

The long and the short of it, Mr. Chairman, to cut to the end of 
this, is that asthma, as Dr. Fennelly so astutely pointed out, is an 
important health problem. It needs to be examined within the con- 
text of other important health problems. I’m not here to talk about 
my disease, trauma, today, but if I were, I have the hard statistics 
to back up any statement that I would want to make that would 
allow trauma to compete for allocation of other scarce health re- 
sources. 

Any disease should be qualified as a public health crisis and then 
appropriate levels of funding should be decided through a competi- 
tive analysis based upon sound data. 

Senator Inhofe. Thank you, Dr. Grande. 

Let me start off with the two gentlemen representing the Farm- 
ers Union and the Farm Bureau. We passed a law, the Small Busi- 
ness Regulatory Standards Act, that requires that, prior to putting 
out a rule, that we deliberate the effects that it would have on 
what they call “small entities.” It’s somewhat vague in its interpre- 
tation, but generally they’re talking about people with less than 10 
employees or individuals. I think they’re really talking about the 
farmers of America here. 

Apparently, we’ve heard from these hearings here that this 
wasn’t going to have any noticeable impact. Would you agree with 
this, that we are — that it’s not going to have the impact on what 
is defined as small entities or firms? 

Mr. Vice. I certainly wouldn’t agree with that at all. I think it 
would have a large impact. 

Senator Inhofe. There are two areas, two laws that we’ve talked 
about several times. That’s one of them. The other is the unfunded 
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mandates. We’ve heard from the last panel that they expressed 
themselves pretty clearly on that. 

Mr. Vice, you heard testimony from Mr. Hansen. They claim that 
farms would benefit more from these standards and that the only 
real cost would be controls on diesel-fueled farm equipment, which 
he doesn’t seem to think will be necessary. 

Last week we had a witness from the Southwest Coastal Man- 
agement District in California — which you probably know that indi- 
vidual. They said that the diesel vehicles would need to be con- 
trolled, along with small, two-stroke engines. 

How would these controls, in your determination, affect farmers? 

Mr. Vice. Well, I think it will affect it greatly. In fact, the latest 
information I have is that the emissions, alone, is estimated to be — 
the total emissions, according to a chart that was put out by the 
Air Resources Board, indicates that almost over a third of all the 
emissions are from agriculture. 

If we start trying to mitigate that, it is going to be a tremendous 
cost to agriculture. I agree with Mr. Hansen that there would be 
crop loss. I think there have been studies that would indicate that. 

What we do disagree on is how much. In fact, I have a report 
by EPA’s own Scientific Committee reporting on crop loss that says 
that two of the experts — it said the open-end chambers experi- 
ments, by their very design and execution, produces results that 
over-estimate the effects of ozone on plant yield. 

I think that we have a lot of work to be done in this area, and 
I don’t disagree with anyone about the fact that this is a health 
problem that needs to be addressed. 

My testimony and my concern is that we have bad science dictat- 
ing how much of this is coming from the agricultural community. 

When you have a study that says farmers disk a hay field eight 
times, we know that that’s not right. 

Senator Inhofe. You’re from California, and you, Mr. Junk, are 
from Pennsylvania, so we’re kind of in the middle there out in 
Oklahoma. I probably speak for Senator Baucus, too. 

We have a different type of a problem — that is, a normal wind 
velocity that is there on a daily basis. 

I was in western Oklahoma all day yesterday, all the way from 
Altus up to Woodward. They are very much concerned about this 
because on a normal day — in fact, you can’t find a day that doesn’t 
have what we feel would put them into the position, as far as the 
new standards on particulate matter, of being out of compliance. 

Would you tell me again — you talked about the faulty informa- 
tion or assumptions that we had on disking of rice fields. I found 
that to be kind of interesting, although I don’t really think about 
disking of rice fields, but I don’t know that you don’t disk the 
rangeland, because we have a lot of that out there. Where did that 
come from? 

Mr. Vice. That was figures that were used in the study on PMio 
particulate matter, 10 microns, and how much was coming from 
the agricultural community. 

It was estimated that the dust contributed this vast amount, and 
when they extrapolated back of how the dust ended up in the air 
it was because of these number of trips through fields that tractors 
made, and that’s where the estimation of 8 times disking a hay 
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field came up, 13 times on rice, and 2 on rangeland. That was part 
of the study that was put together on ambient dust. 

Senator Inhofe. Yes. And who did this study? 

Mr. Vice. It was done, as far as I know, by EPA. 

Senator Inhofe. OK. Mr. Hansen, you mentioned that — and I’ve 
heard in the last five hearings all kinds of estimates on premature 
deaths. I think the figure you used was 15,000. The figure that the 
EPA used at one time — they’ve used several figures — at one time 
was 20,000, and then we had a group coming in here that said it 
was 60,000. 

I guess I’d ask you and the two doctors to get a — how do you ar- 
rive? You know, obviously someone is wrong, but if you’re trying 
to promote a program that might be a flawed program or a pre- 
mature program not based on science, the first thing you want to 
do is get the public thinking that there are thousands and thou- 
sands of premature deaths out there. 

Give us your estimate as to how they can determine, Dr. 
Fennelly and Dr. Grande, premature deaths, and why there is such 
a divergence in these estimates? 

Dr. Fennelly. I’ll go ahead. 

I believe most of that, or at least the early work, was done by 
Dr. Joel Schwartz, and it does involve a lot of computations that 
I think results in some of the disparity in results, because essen- 
tially you have to try to get estimates of how much particulate 
matter pollution there are in various cities across the country, and 
then for each day try to estimate how much over baseline, if you 
will, the pollution is, and then what fraction of deaths would be at- 
tributable to that. 

But, as you said, what I’ve heard is consistent with your com- 
ments, and that is more in the 40,000 to 60,000 per year range. 

Senator Inhofe. That’s not really what I said. I said that there 
is a disparity that I don’t understand because I don’t have that 
kind of a background. 

My beloved mother-in-law died on New Year’s Day. She was 94 
years old. I’ve often wondered if she showed up in the statistics. 

Dr. Fennelly. Well, she may if she was in a city where there 
was high air pollution on that particular day. 

Senator Inhofe. Yes. 

Dr. Fennelly. But because of the epidemiologic nature you can’t 
isolate any one person. 

Senator Inhofe. Dr. Grande, any thoughts on that? 

Dr. Grande. I agree with a lot of the way that Dr. Fennelly has 
explained the process of collecting the data. On a specific point, the 
number that you brought up, I heard the 15,000 to 20,000. Let me 
point out that I am not an expert on ozone or air quality standards, 
but I do have training and background in public health and bio- 
statistics, and, as far as that 15,000 or 20,000 deaths per year dis- 
parity, it was my understanding, as acknowledged recently by the 
EPA and then reported in major newspapers such as The Washing- 
ton Post, the simple error of using an arithmetic mean instead of 
using an arithmetic median reduced this estimate mortality from 
fine particulate matters down from 20,000 to 15,000. 

Now, having reviewed, as I have, a fair amount of the data and 
literature, both from the physical sciences side of this as well as 
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the clinical science side of it, and as an educated observer, it seems 
to me that the right hand is not talking to the left hand about this 
data, and that’s one of the problems. A lot of this clinical studies 
which really would represent, if you will, where the rubber meets 
the road have yet to be done. 

But, in general, reviewing the collection of data that I’ve seen on 
this — and I’ve heard people much more educated and astute about 
this comment the same, which is that it’s an extremely poor collec- 
tion of data. It’s based on a number of assumptions which, if — it’s 
almost like a house of cards. If you pull out one card, everything 
through that entire assumption could fall apart. 

Senator Inhofe. I understand. 

Senator Baucus. 

Senator Baucus. Thank you, Mr. Chairman. 

Gentlemen, obviously the goal here, as in most hearings, is to 
find the truth. Usually there is a grain of truth in what everybody 
says, and it’s usually true that people kind of take their own posi- 
tions in representing their own organizations, which tend to be a 
little more extreme than the middle. That’s not always the case, 
but I think it’s a fair assumption. 

So I’m going to take that assumption and assume that each of 
you is taking a position which is tilted a little bit more toward your 
organization’s usual point of view rather than where the real truth 
actually lies here — that is, somewhere in between — and attempt to 
try to find that. 

Now, there are some who say that even though PMi 0 is an issue 
with respect to wind and dust and so forth, that what we’re really 
getting at here is not PMio at all but PM2.5. And those people say — 
and this is EPA’s data. Right away that’s going to raise a red flag. 
Some people are going to say, “It’s EPA, therefore it’s wrong,” but 
I’m going to assume that it’s accurate until it’s proven wrong. 

According to EPA, wind-blown dust is really only a small part of 
PM 2 . 5 — in fact, it’s about 10 percent of PM 2 . 5 — and that farm activi- 
ties are responsible for about one-third of wind-blown dust, and 
therefore a calculation is that farm activities are responsible for 
only about 2 to 3 percent of the total PM 2.5 problem, and that’s 
somewhere along the lines of what you were saying, Mr. Hansen, 
if I heard your testimony correctly. 

And the rest of PM2.5, comes from combustion, and farm activi- 
ties obviously through diesel combustion are part of that. 

But its this analysis that I am referring to — again this is off of 
the EPA web page — that essentially, with respect to PM2.5, farm 
activities are about 2 to 3 percent of the problem, and with respect 
to that part — and if we’re to even look at diesel fuel and combus- 
tion, which would be diesel combustion, that when a State imple- 
ments a plan, a State has all kinds of options on how to implement 
a plan. 

Perhaps a State might want to say, with respect to diesel com- 
bustion on farms, that that’s not going to be touched; that, rather, 
they might look at diesel fuel off coast with ships or highways, or 
trucks — diesel combustion from trucks, for example. 

I know that farmers have a pretty good lobby, and my sense is 
that farmers will do a pretty good job in not being part of the prob- 
lem. 
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So what I’m really trying to get at here is first you, Mr. Hansen, 
and I’ll ask you, Mr. Vice, to comment just on that general propo- 
sition that if you really look at the actual data that farm activities 
are really a very small part of 2.5, and then the next point is with 
respect to what we do about that if this proposed regulation were 
to go into effect, that it is true that there are lots of ways to deal 
with that, and one is through the State implementation plan, and 
when the States do devise their implementation plans there are a 
myriad number of ways that they can deal with the combustion 
part of it. 

So, Mr. Hansen, your observations? You know, we’re all Ameri- 
cans. We’re here together. We’re just trying to find a common solu- 
tion here. 

Mr. Hansen. Thank you. Mr. Chairman, Senator Baucus, I think 
you’re absolutely correct that State implementation plans are very 
unlikely to include farm equipment and that PM2.5 is really not 
going to be affected by agricultural activity to any great extent. 

Diesel engines are already regulated by EPA and will continue 
to be. And we should point out that EPA has expressed their will- 
ingness to collect PM2.5 monitoring data for 3 years before PM2.5 
implementation, so we should know a great deal more about this 
very question before anything before the States would be asked. 

Senator Baucus. So what you’re saying is if this were to go into 
effect it would be about 10 years before it’s felt? 

Mr. Hansen. Very likely. 

Senator Baucus. And lots of different options and alternatives 
during that 10 years to try to figure out an answer to this. 

Mr. Vice. 

Mr. Vice. Thank you, Senator Baucus. I couldn’t agree more with 
you that we — this is an issue that, as we like to say, the science 
is in the following mode as to some of the regulations that are 
being proposed. 

For example, we started 2 years ago with the reformulated diesel 
in California during the winter months. We today do not know how 
much good effect or bad effect that’s having. We think it’s good, 
but, quite frankly, we don’t have the figures in from that yet. 

There is a study that’s being implemented right now, a good, 
hard study that measures what is the emissions out of farm equip- 
ment diesel and trucks hauling on the highway products with the 
reformulated diesel in the winter months. We don’t have those fig- 
ures yet. 

What we’re saying is, “Let’s don’t rush to implement standards 
where we don’t have the hard evidence.” We have estimates on 
what the emissions really are. Give us a chance to find out what 
those hard numbers are so we can make intelligent decisions 
rather than just rush into something. 

Senator Baucus. Yes. 

Mr. Vice. And I appreciate your estimate of the farm lobby, but 
I would maintain that anybody that sees over one-third of the 
emissions coming from agriculture isn’t going to want to leave agri- 
culture out of the formula to try to fix it. 

Senator Baucus. But we’ve determined it’s not one-third; it’s 
about 2 to 3 percent. 
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Mr. Vice. Well, according to EPA’s figure it’s 34.5 percent is agri- 
culture and forestry. 

Senator Baucus. Not with respect to PM2.5. 

Mr. Vice. This is the PM 2.5 pie chart. 

Senator Baucus. Well, I have different EPA data. What I have 
is, once you calculate it out, it’s about 2.5 from PM10 — from PM2.5. 

Mr. Vice, I’m just curious — Mr. Chairman, one more question? 

Senator Inhofe. Sure. 

Senator Baucus. I was just struck with Mr. Hansen’s point that 
the ozone standards will actually increase crop yields. Do you agree 
with that or not? As I understand, it’s USDA data. I don’t know 
where you got that information. 

Mr. Vice. I think there’s crop damage. I don’t agree that it’s any- 
where to the extent that Mr. Hansen has indicated. We think there 
are some — we know that there are some decrease. 

I was pointing to the EPA’s Scientific Committee on that subject, 
where they admit in their own information that the figures that 
fall in their report are highly over-estimated. That’s their Scientific 
Committee’s report. 

Senator Baucus. Have you seen that, Mr. Hansen, that docu- 
ment that Mr. Vice is referring to, where apparently there is some 
acknowledgement that the data is over-stated? 

Mr. Hansen. I’ve not seen this. I do have data from USDA, 1984, 
which has a list of the reductions for various cultivars. I’d be glad 
to submit this for your consideration. 

Senator Baucus. Mr. Chairman, if we could just have both docu- 
ments submitted for the record, we could go through it and try to 
determine what’s going on here. 

Mr. Hansen. The numbers are very high for some cultivators. 

Senator Baucus. Thank you. 

Thank you, Mr. Chairman. 

Senator Inhofe. Senator Sessions. 

Senator Sessions. Thank you very much, Mr. Chairman. 

I think we do have a serious public policy decision to make. 

Dr. Grande, I want to express my appreciation to you for your 
remarks. As somebody who just joined this committee, just joined 
this body, I came in here and would ask certain questions like, “If 
we’re going to deal with asthma and the ozone levels cost $6 billion 
to implement, could we save more asthmatics by spending $6 bil- 
lion more on treatment and care of asthmatics?” And I’m told, “Oh, 
no, you can’t ask that question. That deals with cost, and we’re not 
here to talk about cost.” But obviously we’re here to talk about 
cost. 

You had the courage to come in and say some things I thought 
were very, very worthwhile. 

Let me ask you this: is it your understanding on the 15,000 pre- 
mature deaths that many of those would represent terminally ill 
patients that are in very weakened positions? Would that be 
factored into the numbers? 

Dr. Grande. I think my understanding of the terminology or the 
phrase used is premature deaths in the context of this discussion 
on ozone and air quality and PM. There are a lot of what we would 
call “confounding factors,” and particularly if you look at the mean 
age of these so-called “premature deaths.” They tend to be skewed 
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toward the older age groups, and they seem to show that there is 
an association with some other underlying cardiopulmonary dis- 
eases. And whether Mr. X was going to die on Tuesday from what- 
ever it was that killed him versus on Wednesday, and whether air 
quality had anything to do with that or not I think is a very dif- 
ficult issue to prove. 

It would be nice if we could prove it, but I don’t think there have 
really been any legitimate efforts to try to prove that. 

As far as the comment that you made in terms of whether we 
can more intelligently or effectively or efficiently spend the money 
that we are going to spend for asthma, which is a public health 
problem, I think Dr. Fennelly, as a pulmonologist, sees far more 
patients with chronic asthma than I do. I see patients with acute 
asthma that come into the emergency department or the ICU. 

Yes, it’s true that it’s a very dramatic presentation of somebody 
gasping for their next breath, but I have to also tell you that, as 
somebody working in those environments, the medications that I 
have available to me now allow me to rapidly and effectively re- 
verse that “death’s door” situation, whereas the same patient, same 
age, comes through the door after having been in a car accident 
with a head injury and I can’t do anything about that. 

So if you wanted to ask me if that next patient coming through 
the door was a relative of mine and where am I going to spend my 
next dollar, I would have to say on something else. Or, if you 
wanted me to spend it on that, you’ve got a much larger job to 
prove it to me that that’s an effective allocation. 

Senator Sessions. Well, it is a very troubling moral dilemma for 
us to wrestle with, and I think, with regard to trauma deaths, as 
you point out, many of those are otherwise healthy with long life 
expectancies. 

I think that’s something that, as we consider — and I think it’s 
important to understand, and I think most of us do that are 
thoughtful, that any burden that we place on local government, 
farmers, industry, or individuals that’s a cost is the equivalent of 
the Federal Government taxing them and doing that for them. 

In other words, it is a drain on their resources, and before we 
do that we ought to ask, if we’re going to drain that resource, 
where would we spend it to get the most benefit for the most peo- 
ple. 

One of the things that’s troubling me has been the numbers. I 
do find that strange. Mr. Chairman, you pointed out the cost/bene- 
fit study error that is very significant, I think, very troubling that 
EPA would miss that, and then we have them cultivating hay 
fields 8 times or 13 times a year. Anybody that knows anything 
about — I mean, that’s out of the range. That’s not an error. I mean, 
that’s just dreamland numbers. If you know about farming, you 
know that’s not true. 

So I don’t know where we are on all those things, but they are 
matters that concern me. 

Dr. Fennelly, do you know how the premature death numbers 
are calculated? Do you know? Can you tell us, in your best judg- 
ment, because it still concerns me that 15,000 may be prematurely 
dying. I think that’s a very significant figure. I don’t mean to mini- 
mize it, but how is that calculated? 
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Dr. Fennelly. Well, these are difficult epidemiologic methods. 
They generally are based on time series studies where you add in 
all the variables that you know about that contribute to a health 
outcome — in this case mortality — and, for example, we know that 
season, temperature, humidity, day of the week, a number of fac- 
tors are involved, and so you create a base model and say that this 
is the variability that we would see. 

Senator Sessions. Day of the week? 

Dr. Fennelly. Day of the week. Monday mornings are a very 
bad time, just so you know. 

Senator Sessions. Police say the full moon is a bad time. 

Dr. Fennelly. Not that we know of. And then on top of that you 
add the air pollution variable, or whatever exposure you’re inter- 
ested in, to see if there’s an excess in that amount. 

Part of the problem now is that — and the reason the science has 
come to the forefront is because of the great computing power that 
we have now and the improvement in statistical methods. In a 
way, this is — I sort of feel like people are shooting the messengers 
when they get mad at the epidemiologist for coming up with these 
studies, because these are very sensitive tools. 

It’s the same as going into your doctor feeling fine and then hav- 
ing your doctor say your blood pressure is elevated and you need 
to take this, and you say, “I didn’t perceive a problem. What’s the 
deal?” In a sense, on a population basis, I guess that’s the best type 
of corollary I can offer. 

The problem is these are very small effects, I’ll grant you that, 
but they’re distributed through a large number of people across the 
country. 

You’ll probably remember in 1984 the Bhopal disaster. More 
than 2,000 people were killed in that disaster due to an acute re- 
lease of methyl isocyanate. But in a way we have become numb by 
the numbers because we’re talking about, “Well, is it 40,000 or 
60,000?” Just as an aside, I think the 15,000 we’re talking about 
are the amount of lives saved. The 40,000 to 60,000 are the total 
mortality attributed to particulate air pollution. Either way, it’s a 
lot more than 2,000. 

And so in a sense we have to deal with our improved technology, 
our improved ability to detect these very subtle effects. 

I’ll grant you, these are very difficult decisions to make based on 
public health priorities and all the priorities that you face. 

Senator Sessions. Not only that, but the question is, If somebody 
had severe emphysema and would be adjudged to be terminally ill, 
if they died when there was a bad ozone or particulate day, that 
would be part of the statistics number; is that right? And so it is 
fair to say if more died on a bad air, during bad pollution, that is 
an adverse health effect. 

Dr. Fennelly. Yes. 

Senator Sessions. But we’re talking about that kind of effect, 
aren’t we? 

Dr. Fennelly. Yes. 

Senator Sessions. Premature death? Is that the right phrase? 

Dr. Fennelly. We’re looking at the excess of total deaths on 
those particular days. 
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Senator Sessions. Excess of total deaths on the days in which 
the pollution is bad? 

Dr. Fennelly. Right, compared with lesser pollution. 

Senator Sessions. Thank you. 

Senator Inhofe. Thank you, Senator Sessions. 

I want to thank the panel very much. You will be receiving some 
questions in writing. 

Yes, Mr. Junk? 

Mr. Junk. I apologize. I’d like to make a comment to your first 
question that you asked earlier about the small business impact. 

Senator Inhofe. Yes. 

Mr. Junk. I think it’s important that we take a look at that issue 
because of the fact that I don’t believe that it has been recognized 
within the agricultural community of what impact this will have on 
the small family farm operations. 

USDA has stated concerns held by farm groups that the new 
standards may impose significant cost on farmers, particularly the 
71 percent of U.S. farms with annual sales of less than $40,000. 
That’s a large segment of agriculture that’s going to be impacted 
dramatically by these standards, especially when we look at not 
just the tractor that is driven on that farm, but the inputs that 
they have to purchase off the farm such as fertilizer, such as pes- 
ticides, such as other associated products used to produce that crop, 
along with the livestock operations as far as the emissions from the 
livestock operations, also. 

How does that affect the poultry farm, the dairy farm, the beef 
farmer? Those are critical issues that need to be addressed and 
need to be addressed on economic impact to the whole industry. 

Senator Inhofe. I appreciate that, Mr. Junk, and I think also the 
fact that if you’re talking about small entities you’re talking about, 
whatever definition you use, the impact on utility rates is going to 
be about an increase of 8 percent, as we have determined that it’s 
in that range, anyway. That affects everybody. 

Our time has expired for this panel. I appreciate very much your 
being here. I know your time is very valuable. You will be receiving 
some questions in writing. 

Mr. Vice. Mr. Chairman, could I leave two documents for the 
record? 

Senator Inhofe. Yes. 

Mr. Vice. The letter that was in question, the amount of crop 
loss. That’s EPA’s own scientific panel. Plus the pie chart on 2.5 
that Senator Baucus was concerned about that shows that they be- 
lieve it’s 29. I’d like to submit both of those for the record. 

Senator Inhofe. Yes. Without objection that will be made a part 
of the record. 

I’d invite our third and final panel to come forward to the wit- 
ness table. I’d like to welcome Mr. Harry Alford, who is the presi- 
dent of the National Black Chamber of Commerce; Mr. Frank 
Herhold, executive director of the Marine Industries Association of 
South Florida; Mr. Jeffrey Smith, executive director of the Institute 
of Clean Air Companies; and Mr. Glenn Heilman, vice president, 
Heilman Pavement Specialties, Incorporated, for the National Fed- 
eration of Independent Business. 

We will start with Mr. Alford. 
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STATEMENT OF HARRY C. ALFORD, PRESIDENT AND CEO, 
NATIONAL BLACK CHAMBER OF COMMERCE 

Mr. Alford. Good afternoon, Mr. Chairman. 

As you know, my name is Harry Alford, president and CEO of 
the National Black Chamber of Commerce. The NBCC is made up 
of 155 affiliated chapters located in 43 States. We have three divi- 
sions, nine regions, 43 district offices. We have them in Tulsa, 
Oklahoma City, and Lawton, for your information, Mr. Chairman. 

Through direct membership and by our affiliated chapters, the 
NBCC directly speaks on behalf of 60,000 black-owned businesses 
and represents a total populous of black-owned firms which, ac- 
cording to U.S. Census, is over 620,000. 

The NBCC is opposed to the two proposals presented by the EPA 
that would set a more stringent ozone standard and establish a 
new standard for emissions at or below PM 2 . 5 . 

The Clean Air Act of 1990 has made much progress in improving 
our environment. We sincerely feel that the continuance of this 
process will further improve the environment. To put more strin- 
gent demands on our businesses will have extreme adverse impact 
on business, in general, with even higher stakes for small busi- 
nesses, per se. If big business gets a cold, small business gets the 
flu, and black-owned businesses suffer pneumonia. 

An example of the above can be found in our campaign to develop 
business partnerships with the automobile industry. We have ap- 
proached and are working with principals within the management 
of Ford, Chrysler, and General Motors. One success story is at the 
time of preliminary discussions with Chrysler we had no black- 
owned architect, civil engineer, or construction company performing 
work of over $1 million. Today, after just 1 year of interaction, we 
have businesses in such disciplines actively working on or negotiat- 
ing over $100 million worth of Chrysler expansion. 

This is just one example. These three auto makers have expan- 
sion plans in cities located in the midwest, southwest, southeast, 
and northeast. This is an expansion investment of $37.9 billion, 
which is the equivalent of the total annual sales for all black- 
owned businesses combined. 

Just competing for this business and winning 10 percent would 
increase the total output of America’s black-owned businesses by 
over 10 percent. It’s a goal worth going after; however, it may not 
exist for the black segment of this economy if the new standards 
go into effect. This is just the auto industry. We’re busy creating 
alliances with the oil industry, electrical utilities, telecommuni- 
cation companies, etc. 

The potential for economic parity and true capitalism in black 
communities, the missing link is before us. Viable employment 
through economic infrastructure in currently distressed neighbor- 
hoods is going to be the answer to improved health care, education, 
family values, and the decrease in hopelessness, crime, welfare, 
and violence. There is just no other way to do it. 

We’ve heard coming out of EPA terms such as “environmental 
justice” and “environmental racism.” Such terms are not accurate 
in their description. They imply that the evils of big business con- 
spire in back rooms to wreak havoc on minority communities by 
dumping toxic and hazardous materials, etc. The coincidence of en- 
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vironmental hazards in minority communities is a matter of eco- 
nomics. Property values and shifts in desirable business properties 
are the main reasons. Minority populations just happen to live 
there after a cycled geographical shift in these communities. 

However, if there was ever a policy or proposed regulation that 
could be considered directly adversarial to a particular segment of 
our population, we may now have it. The proposed standards are 
going to hit urban communities the hardest. Of the 620,000 black- 
owned businesses, at least 98 percent of them are located in urban 
areas. Hispanic and Asian businesses probably can claim the same. 

As mentioned above, black-owned businesses are presently at the 
end of the business food chain. If business suffers, black businesses 
will suffer the most. The main vehicle for black community devel- 
opment is business startup and growth. The proposed standards 
will become predatory to black-owned businesses in all black com- 
munities, and we must vehemently protest them. 

The NBCC has been quite successful since its inception in 1993. 
We have black church organizations, educators, political leaders, 
and traditional civil rights organizations talking about economics, 
the lack thereof, like never before. Corporate America has been 
waiting on black communities to focus on the principles of capital- 
ism, which is the blood line for our future security. 

The time is before us, and I foresee a rapid change to economic 
empowerment for communities that have suffered for too long. The 
EPA’s attitude and proposals are counter to this trend and thus 
pose the biggest threat. 

The increased cost that will pain the Fortune 500 and maim 
small businesses will obliterate minority businesses, especially 
black-owned businesses. The end result is lost jobs and the lack of 
capital infusion. 

I personally lived in Detroit and Chicago during economic 
downturns. What was experienced by dwellers of these urban com- 
munities and others was not a pretty sight at all. Shame on us if 
we allow this to happen once again because we quickly moved to 
make the earth pristine in a fashion that will surely hurt our eco- 
nomic infrastructure. 

Let us work in harmony toward making the environment as safe 
as possible without making those who have the least resources pay 
the most. 

The National Black Chamber of Commerce pleads with Congress 
to strongly consider the ills of the proposed standards and encour- 
age EPA to be more thoughtful and universal in its approach. 

Thank you, sir. 

Senator Inhofe. Thank you, Mr. Alford. 

Mr. Herhold. 

STATEMENT OF FRANK F. HERHOLD, EXECUTIVE DIRECTOR, 

MARINE INDUSTRIES ASSOCIATION OF SOUTH FLORIDA, 

FOR NATIONAL MARINE MANUFACTURERS ASSOCIATION 

Mr. Herhold. Chairman Inhofe and subcommittee staff, good 
afternoon. My name is Frank Herhold. I’m the executive director 
for the Marine Industries Association of South Florida, which rep- 
resents over 700 marine businesses. I’m also here on behalf of the 
National Marine Manufacturers Association, which is the national 
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trade association representing over 1,500 boat builders, marine en- 
gine, and marine accessory manufacturers. 

I’m here today to explain why the EPA’s proposed revisions to 
the national ambient air quality standards will be bad for rec- 
reational boating. What is bad for recreational boating is bad for 
the State of Florida and the Nation. 

There are currently 750,000 registered boats in the 
State of Florida, and the latest annual marine retail sales figures 
topped $11 billion in Florida. 

To put this into perspective, my home county, Broward Comity, 
alone, the marine industry represents a total economic output of 
$4.3 billion, employs almost 90,000 people, and has an average 
growth rate of 6.5 percent. Boating brings dollars and jobs to the 
State of Florida. 

The Clean Air Act amendments of 1990 have placed a significant 
technical and economic challenge on the recreational boating indus- 
try. The new marine engine regulation, marine engine emission 
regulation, which was finalized in July 1996, will require that all 
new marine engines reduce hydrocarbon emissions by 75 percent. 
Economic impact estimates have this regulation costing the indus- 
try over $350 million, increasing the cost per boat engine by as 
much as 15 percent. Regardless, we have made the commitment to 
bring forth a new generation of marine engines featuring cleaner 
technology. 

Additionally, the Clean Air Act will also regulate air emissions 
from boat manufacturing plants, with a maximum achievable con- 
trolled technology standard scheduled to be promulgated in the 
year 2000. This regulation will also be very costly, raising the cost 
of boats, thus directly reducing the number of people who can af- 
ford to enjoy boating. 

Needless to say, the proposed revised national ambient air qual- 
ity standards will have a devastating effect on the recreational ma- 
rine industry. Without drastically re-engineering American society, 
States will be forced to press emission sources for further reduc- 
tions, many of which, like the recreational boating industry, have 
reached the point of diminishing returns. 

A couple of years ago, when the national ambient air quality 
standard for ozone was initially set at .12 parts per million, some 
State regulators in nonattainment areas considered bans on rec- 
reational boating as a method to meet the requirements of their 
State implementation plans. 

The Washington, DC, Council of Governments, COG, actually 
proposed a ban on recreational boating right here in Washington 
in 1993. This proposal raised immediate opposition from boaters, 
marinas, marine retailers, waterfront restaurants, and other af- 
fected groups. 

COG eventually reversed its decision after the affected parties 
spent considerable resources to educate COG as to the proposal’s 
adverse effects. 

This EPA proposed revised standard will again force States to re- 
consider such episodic bans, and this time States may be pushed 
to implement episodic restrictions on recreational boating through- 
out the Nation. 
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I’m appealing to you to stop EPA’s attempts to revise the stand- 
ards at this time. It is my understanding that the scientific studies 
the EPA is using to defend this proposal do not take into account 
either the specific constraints in air pollution or the mitigating fac- 
tors that affect human health. 

I feel that EPA would be premature to impose such a burden- 
some standard without first identifying the specific benefit and real 
cost of the proposal. We’ve been hearing this element throughout 
the discussions this afternoon. 

Even if we fail to convince EPA that it is making a horrible mis- 
take, at a minimum let us somehow prevent States from using epi- 
sodic bans as a means to obtain compliance. Episodic bans will neg- 
atively affect a person’s decision to first of all purchase a boat, 
knowing that on the hottest days of the summer our government 
can take away his or her freedom to operate it. Not since Congress 
passed the luxury tax have boaters faced, in our opinion, a more 
serious threat. 

If this standard is finalized in its current proposed form, consider 
the burden it will place on States, our marine industry and its 
workers, and the millions of people who just simply want to spend 
a summer afternoon on the water with their family. 

In south Florida we have a saying, “Boating is the lifestyle of 
south Florida.” In fact, it was on the cover of the Southern Bell 
phone book 2 years ago. It really is a lifestyle. 

In conclusion, everybody needs to realize that America’s air is 
cleaner and will continue to improve as the benefits from recently 
and soon-to-be-initiated Clean Air Act regulations are realized. 

What we do not need now is more regulation. What we do need 
now is the time and resources to implement those regulations that 
are already on the books. 

Boaters want clean air and clean water, and the recreational ma- 
rine industry is ready to assist both Congress and EPA in this rule- 
making process. 

Thank you very much for the opportunity to testify. 

Senator Inhofe. Thank you, Mr. Herhold. 

Mr. Smith. 

STATEMENT OF JEFFREY C. SMITH, EXECUTIVE DIRECTOR, 
INSTITUTE OF CLEAN AIR COMPANIES 

Mr. Smith. Thank you, and good afternoon, Mr. Chairman. 

I am Jeff Smith of the Institute of Clean Air Companies, which 
is a national association of companies that supply air pollution con- 
trol technology for stationary sources that emit all of the pollutants 
that contribute to PM and ozone. 

This afternoon I will briefly note the impact of the proposed 
standards on our industry and offer a few thoughts, as well, on the 
overall cost of the proposal. 

Suppliers of control technology for the pollutants that would be 
affected by the EPA proposal are, themselves, mostly small busi- 
nesses. We employ tens of thousands of people, and these firms, in 
general, have suffered disappointing earnings recently, which have 
necessitated severe downsizing and, in many cases, job losses. 

The EPA proposal would benefit these businesses at an impor- 
tant time; thus, resolving the admittedly tough clean air issues we 
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face in a way that protects public health and the environment has 
an important side benefit: it would also promote the air pollution 
control industry, which creates jobs as compliance dollars are recy- 
cled in the economy. 

This industry is currently generating a modest trade surplus, 
which does its part to help offset the billions of dollars this Nation 
is currently hemorrhaging each month on international trade, and 
is providing technological leadership that can continue to be de- 
ployed in the fast-growing overseas markets for U.S. air pollution 
control technology. 

Now, no one, of course, knows what the overall cost of the pro- 
posal would be, but I do think that it’s well to remember several 
of the lessons that we’ve learned in the last 27 years in implement- 
ing the Clean Air Act, and one of these is illustrated, oddly enough, 
by my experience nearly a decade ago when I sat before various 
House and Senate committees and presented detailed implementa- 
tion cost estimates for the acid rain provisions of what later be- 
came the Clean Air Act amendments of 1990. 

At that time, regulated industry claimed the removal cost of SO 2 , 
which is the leading precursor to acid rain, as well as the leading 
precursor to fine PM, would reach thousands of dollars a ton, while 
EPA claimed a more modest sum of $1,500 to $2,000 a ton was 
about what we could expect. 

I disagreed at the time, arguing that market and technical data 
supported a dollar-per-ton remove cost of about $500, but I was 
wrong, too. We overestimated the cost, as well, because today, in 
1997’s inflated dollars, a ton of SO 2 can be removed for about $110 
a ton. 

The preeminent lesson, we feel, in our Nation’s 27-year history 
under the Clean Air Act is that actual compliance costs turn out 
to be much lower than the costs predicted at the outset of a regu- 
latory action. Why? I believe the answer is because regulated in- 
dustry, markets, even the technology suppliers turned out to be a 
lot smarter than forecasters like myself could give them credit for 
being at the outset of a regulatory action. 

I think this is going to be even more true in light of today’s em- 
phasis on flexibility, market-based compliance, and pollution pre- 
vention. 

Those who would predict gargantuan cost impacts for EPA’s pro- 
posal I think ignore this important lesson and also under-estimate 
the wisdom of State and local officials who, after all, will be on the 
front lines implementing these standards. 

Everyone has an interest in rational, prudent, cost-effective clean 
air policy, and the cost-effectiveness of various compliance options 
will be considered during implementation, and there is no reason 
not to believe that, as has always been the case, all of us — regu- 
lated industry, government officials, technology suppliers — will dis- 
cover ever-more cost-effective compliance solutions, especially since 
nearly a decade exists between now and when the impact of the 
standards would be felt. 

For our part, members of the Institute, the air pollution control 
technology industry, continue to invest in our research and devel- 
opment to improve removal efficiencies while lowering costs and 
simplifying operation. We have to. The air pollution control tech- 
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nology is innovative and highly competitive, and improvements in 
cost-effectiveness are what give business or technology a competi- 
tive edge over another. In this respect it’s a little bit like the per- 
sonal computer industry. 

In closing, the Institute expresses its appreciation to you, Mr. 
Chairman, and the subcommittee for providing a forum for dialog 
on this important issue and for letting this industry participate in 
this hearing. 

If EPA’s proposal to revise the PM and ozone health-based stand- 
ards goes forward, the U.S. air pollution control industry is ready 
to do its part to help our Nation achieve its goals cost-effectively. 

Based on historical precedent, the current pace of control tech- 
nology innovation, the use of market -based incentives, the years be- 
tween now and the compliance deadlines, and competition within 
the air pollution control technology industry and among tech- 
nologies, we are confident that the actual cost of compliance will 
be less than most of us today imagine. 

Again, thank you very much, sir. 

Senator Inhofe. Thank you, Mr. Smith. 

Mr. Heilman. 

STATEMENT OF GLENN HEILMAN, VICE PRESIDENT, HEILMAN 

PAVEMENT SPECIALTIES, INC., FOR NATIONAL FEDERATION 

OF INDEPENDENT BUSINESS 

Mr. Heilman. Thank you, Mr. Chairman, and good afternoon. 

My name is Glenn Heilman, and I’m a vice president of Heilman 
Pavement Specialties, Incorporated, which is a small, family-owned 
business that has been in operation for 41 years. We are located 
in Freeport, PA, which is just above Pittsburgh. 

Thank you for giving me the opportunity to testify on behalf of 
the National Federation of Independent Business regarding the re- 
cently proposed national air quality standards for ozone and partic- 
ulate matter. 

In addition to being a small business owner, I also volunteer and 
serve as chairman of Pennsylvania’s Small Business Compliance 
Advisory Panel. This panel is mandated by section 507 of the Clean 
Air Act amendments to help small businesses as part of the Small 
Business Stationary Technical and Environmental Compliance As- 
sistance Program. 

This program has been enormously successful, despite under- 
funding, and has become a model for small business programs and 
other environmental legislation. 

Our small business program conducts seminars, offers a toll-free 
confidential hotline, low interest loans, and many other outreach 
efforts for small businesses. Every State has such a program in 
varying degrees of effectiveness. These programs are valuable tools 
to improve our air quality and are overseen by the Environmental 
Protection Agency. 

In my position as chairman, I am keenly aware of the progress 
we’re making in cleaning our air. What appears to be ignored is 
that our air quality has improved significantly since the passage of 
the Clean Air Act, and the 1990 amendments have not even been 
fully implemented. 
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It is, therefore, imperative that only requirements that are essen- 
tial be mandated. What I suggest is that we move toward more 
complete compliance with existing standards before revising them. 

As a small business owner, the economic impact and burdensome 
regulations of the proposed standards would significantly affect and 
threaten the livelihood of my business. As a manufacturer of road 
pavement, my business operates asphalt plants and hauls stone as 
raw material. The moving of equipment and material creates minor 
particulate matter. 

I also have air emissions from my heavy truck and off-highway 
equipment. Some of this equipment is old but works well, and I 
simply could not afford to buy new equipment to comply with the 
proposed regulations. 

As a small business owner, I’m active and involved because I 
have to be. Careless regulations will put me out of business. Not 
only will small business owners lose life savings and investment, 
but our employees lose their jobs and our communities suffer eco- 
nomically. For that reason, I am shocked and I’m disappointed that 
the EPA has declined to consider the effect of this proposed rule 
on small business. 

Last year Congress passed and the President signed a law that 
requires the EPA to assess the impact of regulations on small busi- 
ness. To date, the EPA has refused to do this on the ozone and par- 
ticulate matter study. Because this regulation is likely to have a 
great impact on a variety of small businesses, I hope that the EPA 
will carefully consider the consequences before they impose this 
new standard. 

Rather than implementing new regulations for clean air, I rec- 
ommend utilizing and encouraging the use of present means to 
achieve air quality improvements. There are technologies presently 
available to help clean our air. In our company, we voluntarily look 
for ways to improve the environment. 

In 1980, my father developed a new ozone-friendly technology for 
asphalt roads. This technology is exemplified in a material called 
“HEI-way General Purpose Material” or HGP. A 2-year university 
study documents that HGP emits seven times less VOC — Volatile 
Organic Compounds — in the form of low molecular weight normal 
and branched alkane hydrocarbons than the present technology 
used to pave roads. 

Additionally, this technology also eliminates a significant water 
pollution threat to rural streams and wetlands. 

Under standard technology, present road paving materials allow 
more than 1,000 gallons, or three tons of gasoline-type VOC to 
evaporate into our troposphere for every mile paved. HGP reduces 
this VOC air pollution by 85 percent. 

On a nationwide basis, of the nearly four million miles of roads 
in the country, this technology is applicable to over 60 percent of 
them. In Pennsylvania, alone, if just 1 percent of the roads were 
paved each year with HGP instead of the standard technology, over 
3,000 tons of VOC air pollution would be eliminated. 

The HGP technology could be more widely used to lower VOC air 
emissions as soon as EPA allows for discreet emission reduction 
credits under the new source review. 
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In closing, it is important to keep in mind the unique nature of 
a small business owner when examining our reaction to environ- 
mental legislation and regulation. Small business owners wear 
many hats. Two of the most important are being both a business 
owner and a citizen of the community. We drink the water, we 
breathe the air, we fish the lakes. We want to help the environ- 
ment for ourselves and our children; however, we also expect the 
Government to be fair and responsible. 

The new regulations as proposed by EPA for ozone and particu- 
late matter are unnecessary and they will result in an enormous 
regulatory burden and threaten a business that my family has 
spent 41 years to build. 

A viable framework is in place. It consists of new, environ- 
mentally friendly technologies such as HGP, and couples these ini- 
tiatives with existing programs. The system is working. Let’s use 
what we have. 

Thank you, Mr. Chairman. 

Senator Inhofe. Thank you. 

Mr. Heilman, let me kind of start with you here. Your comments 
are both as a small businessman and representative of the position 
of the NFIB; is that correct? 

Mr. Heilman. Yes, it is, sir. 

Senator Inhofe. And the NFIB I know is — I had an occasion to 
talk to some of their staff here in Washington. They’re very much 
concerned about it. 

I’d just like for the record, since I’m very much concerned about 
the Small Business Review Act — I was involved in that when we 
passed it, and the whole idea was to be able to quantify the effect 
on small businesses before we promulgate or propose rule changes. 
I would assume, from your statement, that you don’t believe that 
they complied with that act? 

Mr. Heilman. No, I don’t believe that they have done any of the 
regulatory flexibility act analysis. Furthermore, no small business 
review panels, as I understand, are to be conducted. They have not 
been done. 

In doing so they, in my opinion, dropped the ball. Let me tell you 
that in my business, as far as looking at the cost in retrofitting our 
diesel trucks and putting in some dust control at $15,000 a truck 
for our small business at seven trucks, that’s over $100,000, and 
our dust control would be over $20,000. That would be very prohib- 
itive for us to go out and hire new people at those costs. 

Senator Inhofe. I think you’ve also taken the position that if we 
continue just under the standards there today and the efforts that 
people are making on both a voluntary and a mandatory basis, that 
the air is getting cleaner. 

Mr. Heilman. No question. We have a long way to go with these 
compliance advisory panels that each State has. 

Senator Inhofe. Mr. Alford, I heard you say that 98 percent of 
the businesses, but I didn’t get the number of businesses you were 
talking about. 

Mr. Alford. It’s 620,000 black-owned businesses per the U.S. 
Bureau of Census for 1992, and of that, if we look at the industry, 
98 percent of that 620,000 are in urban areas. 
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Senator Inhofe. Did it also say about how many people that af- 
fects? I mean, did it have an average size of those 620,000 busi- 
nesses? 

Mr. Alford. Yes. The mean, sir, would be 32.5 billion divided by 
that 620,000. 

Senator Inhofe. All right. 

Mr. Alford. I’ve got my calculator. 

Senator Inhofe. That’s a job for the staff. I’m sure they’ve al- 
ready got that done. 

You also mentioned the environmental justice program. This does 
bother me a little bit. Do you know whether Agency has actually 
looked at the impacts in regard to the environmental justice, that 
term we used? 

Mr. Alford. We had a meeting. The Hispanic Chamber of Com- 
merce had representatives, the National Indian Business Associa- 
tion, and the National Black Chamber met with Administrator 
Browner. And when I brought up the term “environmental justice,” 
truthfully she just became very condescending, almost indignant, I 
guess, to where black businesses fit in this picture and started 
talking about jobs that had been created through her efforts of 
brownfields. 

I asked for that documentation, and that was about 2 months 
ago, and I still haven’t received it. 

Senator Inhofe. You said there were two other groups? 

Mr. Alford. The Hispanic Chamber of Commerce, which rep- 
resents the Hispanic business community 

Senator Inhofe. And the other one? 

Mr. Alford [continuing]. And the National Indian Business As- 
sociation. 

Senator Inhofe. OK. Do they share your sentiments, and would 
they endorse your testimony today? 

Mr. Alford. Absolutely. 

Senator Inhofe. OK. 

Mr. Alford. Absolutely. 

Senator Inhofe. I know you don’t have information there, but for 
the record I would like to know what the statistics show that mem- 
bership — the number of companies that would be involved there, 
too. 

Mr. Alford. Sure. Hispanic businesses — I’d better look it up and 
provide it to you. 

Senator Inhofe. You can get that for the record at a later time. 

Let me just ask you this. What do you think would have the 
greatest impact on health — economic development and jobs or these 
standards? 

Mr. Alford. If you’ve got money you can provide insurance and 
good health care for your families. You can also send your kids to 
school. 

Senator Inhofe. Well, I appreciate it very much. You’ve brought 
a different perspective that I was not aware of. 

Mr. Herhold, you talk about your position is that the national 
ambient air quality standards should not be revised. Is the basis 
of your argument that the regulation is going to cost too much? If 
so, how do you place a price tag on it? 
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Mr. Herhold. First of all, let me just say, as a citizen, I strongly 
support clean air and don’t think we can or should put a price tag 
on it. But, as a businessman, I understand that for anything to 
work you need to have a return on your investment. Sometimes 
you can spend a lot of time and money on something and accom- 
plish nothing. 

Finally, as a boater, I can tell you that boaters demand no less 
than clean air and clean water, and anyone who works on the 
water or recreates on the water is a very environmentally sensitive, 
very environmentally tuned individual. In short, boaters will al- 
ways vote for the environment. 

In answer to your question, no, I don’t think we can put a price 
tag on clean air. 

Senator Inhofe. Are all boaters fat cats? 

Mr. Herhold. No. 

Senator Inhofe. I spent 40 years in aviation, and there always 
is this myth that floats around out there that all people in avia- 
tion — it’s really a cross-section of America, and I would assume 
that boaters fall in that same category. 

Mr. Herhold. You know, family recreational boating is as afford- 
able as a second car. The real problem is a boat is purchased with 
discretionary income. People don’t need boats like they need that 
first car, that second car, and they won’t purchase a boat until they 
have the financial security, peace of mind that comes from, “Hey, 
I need some relaxation. I’ve got some money in my jeans. Let’s go 
out and purchase a boat.” 

Senator Inhofe. Yes. There was a study done that was really re- 
vealing, I thought, back during 1993 when the Administration was 
proposing a very large luxury tax on both airplanes and boats, and 
it shocked a lot of people to see that they’re not just talking about 
fat cats, as the Administration was implying. 

Mr. Herhold. The lesson of the luxury tax was that the boaters 
voted with their pocketbook. They just simply didn’t buy boats. I 
mean, that wasn’t the way it was supposed to work, from the Gov- 
ernment’s point of view. But they either bought boats offshore from 
other countries and kept them offshore, which was damaging, or 
they just simply didn’t buy them, or they kept the old boats. Nor- 
mally you upgrade every 3 years or so. 

Senator Inhofe. It’s a jobs issue? 

Mr. Herhold. Yes. Absolutely. 

Senator Inhofe. Mr. Smith, I couldn’t help but think — and I ap- 
preciate your very straightforward testimony and honesty that per- 
haps you could be a beneficiary of this if it came through. It’s a lit- 
tle bit like H&R Block testifying to the Ways and Means Commit- 
tee to complicate the tax forms. 

[Laughter.] 

Mr. Smith. I think probably, quite apart from any parochial ben- 
efit to our industry, though, is the essential point in looking at cost, 
as you said in your opening remarks, that I think we are benefited 
by looking at the history of implementation of the Clean Air Act 
and the way those costs have gone. 

Actually, I think that the control technologies that will be used — 
it’s almost impossible to speculate what they’ll be. They’ll be site- 
specific. The city of Benton Harbor and the State of Michigan and 
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others will come up with control technologies that would suit the 
circumstances. 

But I do think that probably the predominant way of compliance 
will be through pollution prevention approaches, eliminating the 
pollution in the first place, perhaps through devices and technology 
such as Mr. Heilman just mentioned. This is the first time I heard 
that. 

I think, with regard to technology, in a lot of cases, Mr. Chair- 
man, it’s just going to be upgrading of existing technology rather 
than installation of new technology. 

Senator Inhofe. Yes. 

Mr. Smith. Which is not good news for our industry. But I do ap- 
preciate that. 

Senator Inhofe. I was saying that in jest, and I think you know 
that. 

But I also wonder, because at previous hearings we’ve talked 
about this getting to PM 2 . 5 , that the technology and the monitoring 
device and all that isn’t there. You’re in the business of getting peo- 
ple to comply and to clean up the air, which is good. I’m glad you’re 
doing that. But if the technology is not there and the capability is 
not there to monitor for 2.5, how would you go about cleaning it 
up? 

Mr. Smith. My understanding from the technical experts in the 
industry is that this would not be a technology-forcing proposal. If 
you look at the fine PM, for example, in the eastern part of the 
United States, according to the EPA data, a lot of it is formed 
through emissions of sulphur dioxide and nitrogen oxide, which we 
have a very long record in controlling cost-effectively. 

Senator Inhofe. Yes. All right. Well, I appreciate very much the 
time that you have given. You’ve certainly given a very broad per- 
spective. 

I have to say, back when I was mayor of Tulsa, Mr. Alford, Cole- 
man Young and I became pretty close friends, and he familiarized 
me with some of the problems of which I was not familiar at that 
time with some of the large metropolitan areas, and the statistics 
that you have given us would be very, very helpful. 

I think also the previous panel, in hearing testimony from the 
unfunded mandates, all too often, even though the law should have 
covered the private sector as well as political subdivisions, that was 
something we were able to get through, but we do intend to do it 
because I know it is significant. Unfunded mandates are just as 
damaging to the private sector as they are the public sector. 

We thank you very much for coming. There will be more ques- 
tions that will be forwarded to you to be answered for the record. 

We appreciate your being here very, very much. Thank you. 

We are now in recess. Thank you very much. 

[Whereupon, at 4:42 p.m., the subcommittee was adjourned, to 
reconvene at the call of the chair.] 

[Additional statements submitted for the record follow:] 

Statement of Emma Jean Hull, Mayor, Benton Harbor, MI 

Good Day Ladies and Gentlemen, my name is Emma Jean Hull, Mayor of Benton 
Harbor, Michigan, and Treasurer of the National Conference of Black Mayors, Inc. 
and a member of its standing committee on Environmental Justice. Benton Harbor 
is located on the shores of Lake Michigan just an hour east of Chicago, Illinois and 
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45 minutes from Gary, Indiana. It is a minority/majority community with a popu- 
lation of 12,818, 97 percent African American, 40 percent under the age of 18. Ben- 
ton Harbor through local partnerships with business and industry is just beginning 
to address some of the nation’s highest at-risk factors in crime, unemployment and 
school-drop outs. Our success to date relies on local initiatives to retain, attract and 
grow small businesses, address workforce development and deal with environmental 
concerns — mostly related to our brownfield redevelopment projects. 

SOME EXAMPLES OF BENTON HARBOR’S LOCAL PARTNERSHIP EFFORTS 

The city works in partnership with: 

• Northside Business Association (27 minority businesses working with the cham- 
ber to promote minority leadership) 

• SBA Technical Assistance Project (Lake Michigan College, Cornerstone Alliance, 
a local non-profit economic development corporation and city working to make indi- 
viduals and small businesses bankable) 

• Community Renewal through the Arts (28 area arts groups using the creative 
arts industry for economic development) 

• Micro Loan Program (4 local lenders provide startup moneys for self sufficiency 
through self employment) 

• Benton Harbor Skills Center (Benton Harbor Area Schools and Cornerstone to 
provide basic job and life skills training) 

• Community Partnership for Life Long Learning (all area school systems work- 
ing toward school to work and career based curriculum) 

• Site Reclamation Grant to Redevelop Harbor (the State of Michigan and Alli- 
ance for multi-modal transportation center) 

• Site Reclamation Grant for Buried Tank Removal (the State of Michigan) 

• Purchase and Demolition of Deteriorated Industrial/Commercial Buildings (the 
State of Michigan and Cornerstone Alliance) 

In the late 1970’s and early 1980’s, Benton Harbor saw the loss of over 3,000 
manufacturing jobs with major plant closings in the steel, appliance and automotive 
industries. The remaining empty, deteriorating and in some instances contaminated 
buildings form both the core of our environmental problem and Benton Harbor’s re- 
development potential. With passage of the 1990 Clean Air Act and the establish- 
ment of that year as the base line for attainment, my city was put at an immediate 
and distinct disadvantage. In 1990, Benton Harbor was at its lowest point for indus- 
trial activity. This artificially low standard for air quality, applied nationally with- 
out regard to local circumstances, is magnified by our proximity to both Chicago and 
Gary and the prevailing westerly winds. A fact that impacts the expansion of exist- 
ing business and inhibits the location of new business in Benton Harbor as well. 

The proposed and more stringent ozone standard and new PM standard for partic- 
ulate matter emissions if implemented will directly impact on my community’s ef- 
forts toward sustainable economic growth and development. The small businesses 
affected, many for the first time, like printers, bakers, service station operators and 
construction firms are the foundation of growing ranks of Benton Harbor’s minority 
entrepreneurs. The anticipated higher production and operations costs required by 
the proposed standards coupled with regulatory burdens can restrict these busi- 
nesses’ expansion, impact their capital expenditures and eventually affect the jobs 
of many of our community’s residents. This problem is only magnified when applied 
to new larger businesses. The ability to attract major new business and industry 
to brownfield sites is difficult. Benton Harbor and the Nation does not need any ad- 
ditional impediments. 

Legislation is meaningless, unless implementation at the local level is assured. I 
support clean air and the intent of the Clean Air Act of 1990. I only ask that its 
implementation and any proposed change be fair, balanced and sensitive to the rela- 
tionship between local government, industry and business — especially, as in Benton 
Harbor’s case, small business. Partnership is a requirement of change. Please con- 
sider the impact the proposed changes will have on the local partnerships my com- 
munity so desperately needs. Thank you for this opportunity to address this matter 
today. 



423 





424 


TABLE OF CONTENTS 


I. INTRODUCTION 

II. BACKGROUND ON THE CITY OF DOVER 

III. OPERATION OF CITY 

A.) CITY BUDGET- SPECIFICALLY LIGHT PLANT 
AND ELECTRIC DISTRIBUTION BUDGET 

IV. OPERATION OF THE DOVER ELECTRIC SYSTEM 

V. DISCUSSION OF PERTINENT QUESTIONS REGARDING 
USEPA PROPOSED REGULATIONS AND THEIR IMPACT 
ONDOVER 

VI. HEALTHDATA 

VII. SUMMATION 

VIII. APPENDICES 

IX. BIOGRAPHICAL INFORM A TION 


2 



425 


I. INTRODUCTION 

Chairman Inhofe, Senator Graham, members of the Subcommittee, 
honored guests. I want to thank the Subcommittee for inviting me to testify 
regarding the United States Environmental Protection Agency's proposed new 
regulations on Ozone and PM Z5 . As you are well aware, EPA's proposal to 
increase the stringency of the ambient air quality standards for these pollutants 
under the Clean Air Act will have far reaching effects on each and every 
inhabitant of these United States of America. It is imperative that all voices be 
heard in the debate over these new regulations, the need for them, the science 
used to determine the proposed levels and the economic impact these proposed 
levels will have on every aspect of American life. 

In particular, as a mayor of a vibrant community that operates a 
municipally-owned electric utility system, I want to emphasize the drastically 
disproportionate impact EPA's proposed standards could have on local 
governments and the small business entities operated by these communities. 
EPA has proposed drastic new standards that the Agency admits are not 
achievable for many communities, yet has failed to assess the costs and impacts 
that will be borne disproportionately by our communities and small businesses. 
These impacts will ultimately be placed on the citizens and consumers 
represented by cities like Dover, and served by public utilities like the City of 
Dover Electric System. In fact, EPA has admitted in its proposed rules that 
available control strategies may not be sufficient to allow counties to achieve 
attainment of the two proposed standards. 1 

Therefore, the City of Dover, along with Ohio Municipal Electric 
Association ("OMEA’), which represents Dover and 78 other municipal utilities, 
calls upon the Congress to ensure that EPA's proposed standards for ozone and 
particulate matter are both justified by sound science and health data, and take 
into account the particular impacts on local governments and small business 
entities. Specifically, Congress should ensure that: 


1 See Regulatory Impact Analysis for Proposed Ozone National Ambient Air Quality Standard, U.S. 
EPA Office of Air Quality Planning Standards, Innovative Strategies and Economics Group, 
December 199Satp.E-12 Regulatory Impact Analysis for Proposed Particulate Matter National 
Ambient Air Quality Standard, U.S. EPA Office of Air Quality Planning Standards, Innovative 
Strategies and Economics Group, December 1996 at p. ES-12, ES-13. 
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1 . The Environmental Protection Agency performs a full assessment 
of the potential costs and impacts of its proposed ozone and PM 
rules on small business entities and local governments, including 
public power entities, prior to the finalization of its standards and 

their implementation. EPA should be required under the Small Business 
Regulatory Enforcement Fairness Act to perform a 
SBREFA Regulatory Flexibility Analysis for both the standard- 
setting and implementation phases of its proposed ozone and 
PM revisions. 

2. EPA devises a plan to ensure no disproportionate impact 
from its ozone and PM rules on small communities and public 
power entities. This plan should be developed with the 
substantial input of the affected local government and small 
business sectors. 

3. EPA devises an implementation plan to provide the technical 
assistance and regulatory flexibility to small public power plants 
that will be necessary for these systems and units to comply 
with burdensome new regulations without being driven out of the 
competitive business. 

4. Congress should statutorily exempt small utility units - that Is, 
units with under 25 megawatts of capacity - from additional control 
requirements for these pollutants, just as the Congress exempted small 
utility units from the Title IV control requirements for the acid rain 
program under the Clean Air Act Amendments of 1990. 

Once again, I thank you for the opportunity to come before you and give 

you the perspective of one small ‘Middle America" community. 

II. BACKGROUND ON THE CITY OF DOVER 

The City of Dover, Ohio is located in Tuscarawas County. 

Tuscarawas County with a population 84,400-and an area of 555 
square miles, is situated in the northeastern portion of Ohio. 

Nearly 36 percent of the total population of the county, or 
approximately 30,000 inhabitants, is centered in the twin cities of 
Dover and New Philadelphia. Geographically, these two cities are 
located in the center of the county, where the majority of the 
commercial and industrial activity is also centered. 

The City of Dover has a total land area of 5. 75 square miles. It is 
located 80 miles south of Cleveland, 26 miles south of Canton, 
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90 miles west of Pittsburg, and 105 miles northeast of Columbus. 

The city is bounded to the south by the twin city of New Philadelphia, 
on the east by the Tuscarawas River, on the west by Interstate 77 
and State Route 39, and on the north by the villages of Parral and 
Columbia. 

Local employment is sustained by county wide industry. Dover 
and New Philadelphia have over 55 diversified industries which has 
eliminated the concern over the economic growth dependent upon 
one larger employer, thus allowing for a more secure job forecast for 
employees. 

The local government of the City of Dover is of the Strong Mayor/ 
Council Statutory form. Elections are held on a partisan basis for 
the Mayor, Auditor, Treasurer, Law Director, President of Council, 
four Ward Councilmen, and three Counciimen-at-Large. A Director 
of Public Service, and a Director of Public Safety are appointed 
positions. This form of government is supplemented by the City 
Planning Commission and the Zoning Board of Appeals. The Mayor 
is the Chief Executive Officer of the city and is in charge of the 
operation of the city and the eleven city departments. 

In 1992 my administration, with the help of a Citizens Advisory 
Committee, presented a plan which outlined a systematic approach 
to the renovation, repair, and expansion of our electric plant. This 
plan, called "Power-up 2000", responsibly provides for the growth 
of our electric utility in a way that does not place an unfair burden 
upon our residents. By setting aside 10% of the income generated 
by the light plant each year, we can plan for our future needs before 
they become problems. This plan is already proving its worth by the 
City's ability to bond $ 10.1 million for the installation of gas fired 
burners in boiler #4, at the local electric generation facility, the 
installation of a new Northern Innertie with the American Electric 
Power Company, and the renovation and expansion of our electric 
distribution system. Power-up 2000" enabled the city to make a 
down payment of $1.5 million on these projects which will save the 
city in excess of $5 million in debt service over the 25 year term of 
the notes. 


*** FOR ADDITIONAL INFORMATION REGARDING THE CITY OF 
DOVER, SEE APPENDIX "A" 
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III. CITY BUDGET - SPECIFICALLY LIGHT PLANT AND 
ELECTRIC DISTRIBUTION BUDGET 

Dover's annual budget has steadily Increased over the last five 
years. This is due in part to a strong economy and stable labor 
and employment market The Light Plant and the Electric 
Distribution System accounted for $22,711,515.00 of the City's 
$45,047,207.00 annual budget for 1995, or 50.4%. Simple math tells 
the observer that the implementation of these new regulations will 
have a drastic effect on Dover’s annual operating budget. 


FOR A DETAILED LOOK AT THE ANNUAL BUDGET OF THE CITY 
OF DOVER, SEE APPENDIX "B". 


IV. OPERATION OF THE DOVER ELECTRIC SYSTEM 

The City of Dover owns and operates its own electric system, 
including a generation plant, transmission interconnections and 
and electric distribution system. The Dover system purchases 
wholesale electric energy and power from other (typically investor- 
owned) utilities, through our membership in American Municipal 
Power-Ohio, Inc, which acts as our negotiating agent in power 
purchases. "AMP-Ohio" is a non-profit wholesale power supplier 
and service provider for 79 public power systems. The Dover 
electric power plant has instituted substantial environmental control 
measures In recent years, including an electrostatic precipitator and 
natural gas co-firing burners to reduce particulate emissions. We 
also shut down two coal fired boilers and installed a gas fired 
combustion turbine as replacement capacity. The Dover Electric 
System serves 6,185 customers, including residents, commercial 
and industrial operations, schools and the City's hospital. The City's 
Electric System plays a vital role in the competitive sale of power to 
Ohio consumers, supplying relatively low-cost energy to our 
customers. 

Public power systems like Dover's play a vitally important role 
in our nation's communities and the competitive electric 
industry. U.S. public power utilities, which are community- 
owned, locally-controlled and not-for-profit, serve 1 in 7 
Americans (35 million people) and collectively possess a $77 
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billion Investment in all types of generation capacity, 
representing 8.7 percent of coal-fired, 1 5.5 percent of gas-fired 
and 9. 7 percent of oil-fired generation capacity. Public power is 
inherently accountable to communities and their citizens, 
because they are owned and governed by these communities. 

Public power stands for the development of a viable and 
sustainable competitive wholesale market, improved 
environmental quality, and protection of the public interest against 
market power. 

Indeed, public power systems are a relatively insignificant 
source of pollutant emissions and should not bear the brunt of 
stringent control requirements. A recent report by the Natural 
Resources Defense Council finds that 80% of electric utility No, 
emissions in the 37 eastern states is produced by the top 50 
generating companies. NRDC, Benchmarking Air Emissions of 
Electric Utility Generators In The Eastern United States P.11, 

(April, 97). 

At the same time, public power is subject to anti-competitive 
threats from private, investor-owned electric utilities, and is 
disproportionately burdened by regulatory requirements. 

Public power systems and utility units, like Dover's, tend to be 
smaller and older than investor-owned systems and units. 

These smaller public utilities often suffer from diseconomies 
of scale and bear particular burdens from technology-forcing 
requirements. These constraints on public power have been 
recognized by Congress both in energy legislation and 
environmental law, such as through the exemption of small 
utility units from Clean Air Act Title IV acid rain requirements. 

That is, Congress exempted small utility units - those under 
25 megawatts of capacity - from the Title IV control requirements 
of the Clean Air Act Amendments of 1990, recognizing the 
relatively insignificant emissions and competitive importance 
of small utility units, which often cannot bear the same burdens 
as larger utilities. The Dover Generation plant is an example of a 
small utility unit that Congress recognized in the 1990 Amendments. 

The City of Dover owns and operates its own electric generation 
plant. The City's main source of generation is through the burning 
of local coal mined in the Tuscarawas Valley. In 1995 the City 
installed two gas burners in the City's boiler #4. These burners 
enable the Light Plant to start up with gas and to co-fire gas with 
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coal during normal operations. With the gas burners' installation, 
the Light Plant has experienced a two to three percent increase in 
efficiency at low gas firing rates and are able to start up the plant 
without the normal four to six hours of excess capacity. 

At the same time the gas burners were installed, the controls for 
boiler #4 were upgraded. With the new controls and the gas burners 
the Light Plant has increased the load of boiler It 4 by 5%. The 
combination of these two improvements not only increases the 
efficiency of boiler #4 but it creates a much cleaner burn, which in 
turn aids in the protection of the environment 

Approximately 15.5 megawatts of Dover's load is generated by the 
power plant and another 18 magawatts is obtained through 
purchased power. The plant has an annual generating peaking 
capacity of 32.5 megawatts, using the coal fired boiler, a combustion 
turbine, and an internal combustion diesel generator. The average 
summer time peak of 39 plus megawatts is met through generation 
and long term purchase of power contracts. Our various resources 
are scheduled by economic dispatch to provide our rate payers low 
cost, reliable electric service. This is done through our membership 
in AMP-Ohio, who acts as our negotiating agent in power purchases. 

The City of Dover also operates a distribution system within the 
city, known as the Electric Reid Distribution Division. This 
division is responsible for maintaining the distribution system in 
a secure and reliable condition while meeting the City's growing 
electrical needs. This system includes 85 miles of distribution 
lines and 5 pole miles of transmission lines, along with two 
substations, numerous transformers and over 7,400 meters. 

The Division has always been a progressive and innovative part 
of the utility, from installing submarine cables under the 
Tuscarawas River in 1935, to being the first Ohio municipal 
electric system to install fiber-optic cables as a communication 
link between the plant and a substation. 

The Division has completed many major projects, including the 
construction of 2.5 miles of69KV lines to the North Substation in 
1987. In 1995, the Division completed a program converting street 
lighting to high-pressure sodium lighting. 

Since 1989, the Electric Filed Division has operated the City's south 
substation as a temporary installation. After an electrical trans- 
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mission and distribution system study, it was recommended the 
City construct an interconnection substation north of the City. This 
north substation will improve the capacity and reliability of the 
transmission system, the distribution system, and the 
interconnection with American Electric Power. This northern 
interconnection will be completed in the latter part of 1997. 

V. DISCUSSION OF PERTINENT QUESTIONS REGARDING USEPA 
PROPOSED REGULATIONS AND THEIR IMPACT ON DOVER 

1.) WHA T ARE THE CURRENT LEVELS OF EMISSIONS FROM THE 
DOVER LIGHT PLANT FOR S0 2 , N0 X , AND CO, IN RELATIONSHIP 
TO OUR PERMITTED LEVELS UNDER THE 1990 CAA? 



TONS COAL 

TONS S0 2 

TONS NO x 

TONS CO 

TONS PARTICULATE 

PERMIT 

LEVELS 

N/A 

4,976.56 

N/A 

N/A 

248.83 

1992-1996 

AVERAGE 

45,751 

1,796.445456 

325.692 

114.3785 

72.050631592 


At the present time we only have permitted levels on SO, and Total 
Particulate Matter, because that is all that is required by the (SIP) 
State Implementation Plan. As can be seen, our average tested 
emission levels, for total Particulate Matter, are only 28.9%, and for 
SO, are only 36% of our permit levels. S0 2 emissions are based 
upon the sulfur content of the coal burned. Even though our S0 2 
emissions are well below our permitted levels, the City of Dover, in a 
conscious effort to improve the air we breath, installed natural gas 
co-firing burners in 1995. These burners not only further reduce our 
S0 2 emissions, but they also reduce Particulate Matter emmissions 
by improving efficiency through increased carbon burnout. 

The above calculations for NO x and C0 2 levels were calculated using 
the EPA's AP-42 method. However, if monitoring of modeling data 
suggest that an ambient air quality standard is being violated, then 
limits for other pollutants may be imposed. 

2.) WILL EPA's PROPOSED NEW STANDARDS PUT THE CITY OF DOVER 
AND TUSCARAWAS COUNTY IN NONATTAINMENT? 

EPA's proposed ozone standard would likely throw Dover and 
Tuscarawas County into ozone nonattainment. The proposed PM 2S 
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standard may also put the City and County in nonattainment, 
although it is difficult to determine because Dover, like most other 
cities, does not currently monitor for PM-fine. The Ohio EPA has 
monitored tropospheric ozone for a long time. At the proposed 
standard, past monitoring shows the Tuscarawas County would 
qualify as a non-attainment area. This conclusion is verified by 
USEPA's press release that lists Tuscarawas County as a non- 
attainment area under the new standard. Ozone concentrations are 
falling and will continue to fall in the near future as existing 
regulations continue to maximize their effect However, the rate of 
decrease will not be enough to compensate for the radical decrease 
in the standard being proposed. 

Because PM ZS has not been extensively monitored in Ohio, no one 
knows for sure how it will impact attainment status. USEPA has 
projected that the most urban counties will be unable to comply with 
this standard. These are the areas that are currently monitored. I 
suspect that many more areas, especially those with significant coal 
combustion facilities, will be considered non-attainment areas as 
more monitoring and modeling data becomes available. 

3.) WHAT EFFECT COULD EPA's PROPOSED STANDARDS HAVE ON THE 
CITY OF DOVER, THE DOVER ELECTRIC SYSTEM AND THE CITY'S 
RESIDENTS AND CONSUMERS? 

EPA's PROPOSED STANDARDS COULD REQUIRE 
BURDENSOME TECHNOLOGY-FORCING COMPLIANCE 
REQUIREMENTS THAT WILL DISPROPORTIONATELY BURDEN 
SMALL UTILITIES LIKE THE DOVER POWER PLANT. 

The EPA 's proposed stringent new ozone and PM standards 
could have a drastic and disproportionate impact on small, 
publicly-owned utility systems like the Dover Electric System. 
Although the exact compliance requirements that might be 
imposed on Dover cannot be determined until the EPA 
Implementation process is completed, Ohio's "State Implementation 
Plan" is developed and detailed economic analyses are performed 
by Dover to determine the impact of these rules on the City, certain 
results are likely. 

First, the EPA ozone and PM rules would likely require significant 
reductions in emissions of oxides of nitrogen ("NO/) by utilities. 

EPA efforts related to the Ozone Transport Commission and the 
Clean Air Power Initiative suggest that utilities may be forced to 
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reduce NO x emissions by as much as 60-75 percent. Such NO x 
reductions may force the City of Dover Municipal Power Plant to 
install control technology including "low-NO x burners," "Selective 
Catalytic Reduction technology," or "Selective Non-Catalytic 
Reduction technology." 

Second, the EPA PM-fine rule, which could require utilities to 
reduce gaseous nitrogen and sulfur precursors of particulate 
matter, could require further imposition of expensive control 
technology on the Dover Municipal Power Plant, including the 
upgrade of its existing electrostatic precipitator, or the installation 
of new baghouse equipment. 

In addition, the need to control gaseous sulfurs under the proposed 
PM standard could require further reductions in S0 2 emissions by 
utilities, which could require utility units like Dover's to switch to 
lower sulfur coal or even install S0 2 scrubbers at considerable cost 

As explained earlier, these technology-forcing requirements that 
would likely result from EPA's new rules will be difficult, if not 
impossible, for small utility units like Dover to bear. For example, 
economic studies by other municipal utilities have estimated that the 
cost of SCR technology on a utility unit of 25 megawatts or less 
could cost up to $400 per kilowatt • a level that cannot be sustained 
in a competitive electric industry. 

The modification of the ozone and PM NAAQS cannot be divorced 
from the impacts and costs that will be associated with the required 
implementation of revised standards. Such impacts will be borne 
disproportionately by small public power systems and units like 
those owned by the City of Dover. Indeed, the adverse impacts on 
Dover's electric system from an increase in the stringency of the 
PM and ozone standards could pose an almost insurmountable 
competitive disadvantage to small utility systems as the electric 
utility industry prepares to enter a new, competitive era. These 
disproportionate impacts from the implementation of the ozone 
and PM NAAQS are recognized by the EPA itself in its Regulatory 
Impact Analyses for the two proposed rules. 

EPA itself recognizes the drastically disproportionate burden that 
would be placed upon small utility systems by the proposed 
revisions to the ozone and PM NAAQS. For example, the Economic 
Assessment of the Regulatory Impact Analysis for the proposed 
ozone standard indicates that the economic impact of the proposed 
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ozone rule would be THREE TIMES greater on "SMALL utility 
entities’ as compared to all utility entities. In the Ozone RIA, EPA 
measures the "cost-to-sales" ratios on a wide range of industrial 
categories associated with various control measures that would be 
necessary to meet the proposed ozone standard. The EPA analysis 
adopts a "standard rule of thumb’ that recognizes an impact of a 
regulation to be a "significant impact on small entities’ when 20% or 
more of the affected small entities 2 have an expected cost of 
regulation to sales ratio of equal to or greater than 3%. See Ozone 
Regulatory Impact Analysis at pp. VIII-1 and VIII-2. The Ozone RIA 
estimates that utility boilers overall will have a cost-to-sales ratio of 
7.3% - which is over twice the level determined "significant" by 
EPA's impact standard. More importantly, the cost-to-sales ratio 
estimated for small utility boilers is over three times that level for 
utilities in general, at a 22.6% ratio. 3 Moreover, the EPA economic 
impact estimates recognize that "average cost per establishment 
does not always account for plant size (and)...any economies and 
diseconomies of scale associated with controlling large plants 
compared to controlling smaller plants." Ozone RIA at VIII-23. 
Particularly when emissions compliance requirements force the 
application of a particular technology (such as selective catalytic 
reduction or "SCR" as may be necessary for the control of utility 
ozone precursors and particulate matter), the diseconomies of 
scale for pollution control at small utility units can be substantial. 

The disproportionate impact on small utility units from the control 
requirements associated with the proposed ozone standard cannot 
be doubted. 

The same disproportionate burden on small utility systems occurs 
under the proposed PM standard. In the PM RIA, EPA performs a 
cost-to-sales ratio screening analysis to identify those industries or 
source categories potentially experiencing impacts from the 
proposed regulations. The EPA analysis shows that the proposed 
PM standard impact on "small" (i.e. 100 employees or less) 
establishments would result in 53 industrial categories experiencing 
a substantial cost-to-sales ratio of 10% and above, as opposed to an 


2 The ozone and PM RIAs adopt a generic definition of "small entities" to include entities 
with 100 employees or less. The City of Dover Municipal Electric Plant falls within 
this definition, as well as the "small entity definition" that applies to electric utilities 
under the Smalt Business Regulatory Enforcement Fairness Act 

3 0zone RIA at Table D-4, p. D-8, D-9 
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impact on all establishments (i.e., both small and non-small) 
resulting In only 27 Industrial categories experiencing the high, 10% 
or above cost-to-sales ratio. PMRIAatp. 8-15, 8-16. In other words, 
more than twice as many industrial categories will experience this 
substantial economic impact when the impact is measured on small 
business entitles only, as opposed to all business entities. 

Or, as recognized by EPA, (t)here is some evidence...that there may 
be potentially significant impacts on 10 to 20 percent of all U. S. 
Industries (represented by SIC codes), and potentially significant 
impacts on small establishments only In 15 to 25 percent of all 
U.S. Industries.' PM RIA at 8-17. 

These drastically disproportionate impacts from EPA's proposed 
new rules are not abstract to communities like Dover. 

To comply with these rules would force existing sources to spend 
considerable sums of money in an effort to reach attainment status. 
This expense has not been planned for and would need to be 
recovered. If the increased cost cannot be recovered through rates, 
then either tax revenues will need to be Increased or the city budget 
will need to be cut in other areas. 

Implementation of these strategies will require the expenditure of 
capital funds and will increase the cost of operations. The strategy 
of switching to a low sulfur, higher cost coal will result in the City 
of Dover purchasing coal from outside the state of Ohio. Therefore, 
the City of Dover would no longer be purchasing $1,040,000.00 
worth of coal from local suppliers, but rather would be purchasing 
between $1,240,000.00 and $1 ,440,000.00 worth of coal from out of 
state suppliers, thereby having a detrimental impact on the state's 
coal mining industry. Depending on the control strategies 
implemented, the capital costs could easily be in the millions of 
dollars. All of these costs will be passed on to our citizens in the 
form of increased rates. 

If these costs become too large, the City of Dover may be forced to 
close the Municipal Power Plant, thereby eliminating employment for 
20 people at the plant. The plant has proven to be a valuable asset 
for the city for the past 87 years, and Is a main reason why the city 
has been able to provide its citizens with low cost electricity. 

Closing down the power plant will make the City of Dover less 
competitive in the electric industry and may lead 
to the evidential elimination of the City's Municipal Electric System. 
Although the electric utility industry is entering a competitive new 
era, neither wholesale or retail electric competition is in place yet. 
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and anti-competitive threats and market power abuses may exist, 
or even increase, as de-regulation is implemented. If municipal 
power systems like Dover's are disproportionately impacted and 
hobbled by regulatory requirements, these public power entities 
will be less able to respond flexibly to customer needs at a time 
when the risks are greater. 

These significant, disproportionate costs on small utility systems 
like Dover's could potentially force many small municipal systems 
out of business. Without the benefit of detailed economic studies, 
it is difficult to say for sure. However each additional regulation 
places additional burdens on the city generating plant. It must be 
pointed out that the Dover Light Plant is small, generating 15 
megawatts on an average basis, in comparison to most investor- 
owned utilities. There is a natural tendency for expensive solutions 
to be easier to make for large plants, because the cost can be spread 
over a much larger customer base. 

Over the years, the City of Dover has reduced emissions from its 
generating plant while being able to provide competitively priced 
electricity to its citizens. The proposed NAAQS would raise the cost 
of power to our citizens and jeopardize the city's capability to 
provide competitive services in the electric industry even though the 
benefits to the public health from the new rules and regulations are 
still uncertain. 

THE BURDEN OFEPA's RULES ON THE CITY OF DOVER'S 
ELECTRIC SYSTEM WILL ADVERSELY IMPACT DOVER'S CITIZENS 
AND CONSUMERS . 

If EPA's proposed rules and their likely technology-forcing effect do 
not put the Dover Electric System out of business, they will certainly 
have a direct negative impact on the community's citizens and 
consumers. If we were to assume that we could still purchase 
electricity at the same rate of our current purchased power 
contracts that the city had to generate electricity via the burning of 
natural gas (because burning Ohio coal would be prohibited), and 
were maintaining our basic electric rates at current levels, a typical 
Dover electric bill each month would increase as follows due to the 
fuel switching required by the EPA rules. 
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CURRENT PROJECTED 


Residential (2,000 Kwh) $120.00 

Industrial (300,000 Kwh) $13,153.00 

Union Hospital (455,000 Kwh) $19,376.00 
Commercial (4,000 Kwh) $ 314.00 


$150.00 
$16,907.00 
$25,965.00 
$ 400.00 


As can be seen in the above projection electric rates for customers 
of Dover Power would dramatically increase in the attempt to bring 
the city's electric plant Into compliance with these new regulations. 

In addition to the rate increase caused by compliance, the city has 
built in subsequent rate increases to pay for the Municipal Electrical 
System Revenue Bond issue of $10,075,000.00 dated 1995 to 2020 
with increasing principle and interest rates over the 25 year period. 
The purpose of this issue is to improve the city's municipal electrical 
system both In reliability and environmental aspects. Increasing the 
electric rates for both of these issues would virtually eliminate the 
city's ability to generate electricity competitively as it has for the 
past 87 years. An additional impact on the city budget would be 
disproportionate wage increases for all city employees to keep in 
step with the increased cost of living caused by the artificial 
inflationary effect of complying with these new rules and regulations. 

Additional impacts specific to the City of Dover Municipal Electric 
Generating System could result from EPA 's proposed rules. The 
Power Plant and the Field Division employ a total of 33 people, 20 of 
which are employed at the Power Plant The Power Plant annually 
bums 40,000 tons of locally mined Ohio coal at an annual cost of 
$1,040,000.00. The shut-down of the plant due to disproportionate 
regulatory burdens could thus result In a substantial loss of Jobs 
or decrease in the use of locally mined coal. 


EPA's PROPOSED RULES COULD ALSO HARM COMMUNITIES 
BY THWARTING ECONOMIC DEVELOPMENT AND PUSHING NEW 
DEVELOPMENT INTO THE NATION'S GREENFIELDS AND PRIME 
AGRICULTURAL AREAS 


Stifled economic development for attracting new business, business 
expansion, and retaining existing businesses will be the primary 
product of these new regulations. Any new or expanding business 
contemplating the construction of facilities in the area will not only 
spend additional money on air pollution control equipment but will 
spend additional time procuring environmental permits. With a 
limited number of offsets available in Tuscarawas County (due to 
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non-attainment status), it may be impossible to obtain the offsets 
needed to permit any new development The end result will be a 
negative impact on the Dover and Tuscarawas County economy. 
Rural, greenfield attainment areas will be more attractive because 
the regulations are not as stringent and the threat of additional 
reductions in the future is not as strong. Encouraging business 
development in the nation's greenfields while viable urban areas 
decay seems counterproductive to improving the environment 

WHAT ROLE DID/DOES THE EPA 'S "CLEAN AIR SCIENTIFIC 
ADVISORY COMMITTEE ( CASAC ) PLAY IN THESE PROPOSALS? 

As you know the CASAC is a committee primarily made up of 
scientific individuals that review the criteria documents and staff 
papers submitted to them by the USEPA on their proposed 
regulations. CASAC'S duty is to review these documents and advise 
the USEPA Director whether or not to implement said proposed 
regulations. 

George T. Wolff, Chairman of the EPA’s Clean Air Scientific Advisory 
Committee, and Principal Scientist for General Motors Corporation, 
in a report printed in EM, (September, 1996) a publication of the Air & 
Waste Management Association, cited CASAC'S interpretations and 
recommendations as follows: 

’ The Panel felt that the weight of the health effects evidence 
indicates that there is no threshold concentration for the onset of 
biological responses due to exposure to ozone above background 
concentrations. Based on information now available, it appears that 
ozone may elicit a continuum of biological responses down to 
background concentrations. It should be noted that a biological 
response does not necessarily imply an adverse health effect. 
Nevertheless, this means that the paradigm of selecting a standard 
at the lowest-observable-effects-level and then providing an 
" adequate margin of safety ’ is not possible. It further means that 
risk assessments must play a central role in identifying an 
appropriate level. 

To conduct the risk assessment, EPA had to identify populations at 
risk and the physiological responses of concern, develop a model to 
estimate the exposure of this population to ozone, and develop a 
model to estimate the probability of an adverse physiological 
response to the exposure. EPA selected a small segment of the 
population, 'outdoor children' and 'outdoor workers’, particularly 
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those with preexisting respiratory disease as the appropriate 
populations with the highest risks. The Panel concurred with the 
Agency that the models selected to estimate exposure and risk were 
appropriate models. However, because of the myriad of 
assumptions that are made to estimate population exposure and 
risk, large uncertainties exist in the model estimates, " (emphasis 
added) 

"Of the 10 members who voiced an opinion, all endorsed an 8-hour 
standard and all endorsed multiple exceedances. Three members 
recommended 0.08 ppm which is clearly more stringent than the 
present NAAQS. Three other members recommended 0.09 ppm and 
one member recommended a range of 0.09 to 0.10 ppm which, with 
multiple allowable exceedances, ranges from NAAQS equal in 
stringency to the current NAAQS to a NAAQS less stringent to the 
current NAAQS. Two other members (including the author) said it is 
a policy decision because the science has not shown any of the 
alternatives that are being considered as being more protective of 
public health than any other. This can be interpreted as a vote of 
support for an 8-hour NAAQS equivalent in stringency to the current 
NAAQS. " ... "In summary, although the panel members' opinions 
differed, none supported the lower end of EP A staffs 
recommendations, and the majority of the members stated a position 
which included an 8-hour NAAQS of equivalent stringency to the 
present 1-hour NAAQS of 0.12 oom." /emphasis added) 

Why then does the USEPA continue to press forward with their 
proposed 0.08 ppm in direct conflict with the recommendations of its 
own Clean Air Scientific Advisory Committee? 

In the October, 1996 Issue, of the same publication, discussing 
USEPA 's proposed regulations on PM ls Mr. Wolff reported the 
following: "Estimated PM Z5 concentrations were calculated for all 
counties with PM 10 samplers by multiplying the relatively abundant 
PM l0 data by ratios derived from a much more limited PM Z /PM w 
database. At present, 12% of the counties with monitors exceed the 
PM t0 standard, mostly due to exceedances of the 24-hour NAAQS. A 
combined annual 24-hour PM 2 5 NAAQS of 25-75 ug/m 3 results in 
approximately the same number of counties notin attainment (15% 
versus 12%) but these combined levels are above the range 
recommended in the SP (staff paper). The least stringent combined 
NAAQS within the Agency's recommended range is 20/6 5 ug/m 3 
which results in 24% of the counties not in attainment At 15/50 
ug/m 3 the percentage soars to 56%, and as the lower end of EPA 's 
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range is approached, virtually the entire country is out of 


Once again the various Panel members had a diversity of opinion 
regarding allowable levels of PM 1( /PM ZS . "The diversity of opinion 
expressed by the Panel members reflected the many unanswered 
questions and large uncertainties associated with establishing 
causity of the association between PM zs and mortality. ’ 

... "Because of measurement errors, the present statistical 
methodologies are incapable of detecting the existence of a possible 
threshold concentration below which acute mortality would not 
occur. Finally, there is some concern because the statistical models 
used in the various geographical areas are different At different 
sites, different combinations of variables, averaging times, methods 
for accounting for seasonality and meteorology, and lag times have 
been used to produce the reported PM-mortality relationships. " The 
bottom line is: CASAC stated: "...there does not appear to be any 
compelling reason to set a restrictive PM , . NAAOS at this time. " 
(emphasis added) 

Why then does the USEPA continue to press forward with their 
proposed PM is in direct conflict with the recommendations of its 
own Clean Air Scientific Advisory Committee? 

From Policy Study Number 136, Has the Battle Against Urban Smog 
Become "Mission Impossible?" by Kenneth W. Chilton and Stephen 
Huebner, regarding the reduction of ozone: "Another important 
consideration is the attainability of any air quality standard for 
ozone. Natural emissions from trees and other vegetation can 
release enough chemicals (volatile organic compounds) to lead to 
ozone levels that are very close to the level being advocated by the 
American Lung Association - 0.07 ppm. Indeed eight-hour daily 
average levels as high as 0.072 ppm have been recorded in 
Theodore Roosevelt National Park in North Dakota. Thus, too tight a 
standard could literally be "mission impossible. " 

How does the USEPA propose to regulate a naturally occurring 
phenomenon? 

ARE UTILITIES REALLY TO BLAME FOR AN OZONE PROBLEM? 

The Midwest Ozone Group produced a study in December, 1996 
which challenged EPA's assumption pollution from utilities 
represents a large piece of 'unfinished business' for the nation. 
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The MO G study entitled: "From Ozone Attainment, Proceeding in the 
Right Direction, Will sound science and objectivity prevail?" states 
as follows: 

"Overall, electric utilities contribute less than 17 percent of all ozone 
precursor emissions while the transportation (vehicular) sector 
contribute 41 percent and the industrial sector about 37 percent. 
Utilities contribute approximately 33 percent of NO, and less than 
0.2 percent of VOCs. ’ 

EMISSION INVENTORY ISSUES 

"An emission inventory is the identification of emission sources and 
the rate of their emissions which provides essential data (inputs) for 
the model. Unfortunately, there is no way of generating an ozone 
modeling emission inventory at this time that accurately describes 
an ozone episode....While the use of profiles in the absence of actual 
operating and/or emissions data is accepted modeling technique, the 
use of default profiles almost always generates an inventory larger 
than actually occurred during the episode being modeled. In a 
review of the modeling inventory for the 1995 OTAG episode 
conducted by Enviroplan which looked at only utility sources, it was 
determined that emissions from the identifiable portion of the utility 
sources in the modeling inventory were overstated by roughly 34% 
when the inventory was compared to Continuous Emission 
Monitoring System (CEMS) data collected and reported by utilities 
under the Acid Rain program. " 

CONCLUSIONS AND RECOMMENDATIONS OF THE STUDY 

"OTAG, under great pressure from USEPA, has not reached the 
conclusions on long range transport expected by USEPA and has 
been forced to proceed on such a tight schedule that sound science 
and objectivity are compromised. With USEPA's November 8, 1996 
announcement of its intention to make Advance Notice of Proposed 
Rulemaking in December, 1996 on regional NO , reductions to 
reduce ozone transport, it is obvious that OTAG and other scientific 
studies are now being preempted by USEPA. The ozone 
nonattainment issue has been transformed into an ozone transport 
issue that is being driven by politics and not science and 
objectivity." 

"The ozone nonattainment issue is one that challenges some of the 
fundamental public policy decisions of the nation and threatens to 
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impose significant new costs on numerous entities. As such, it is 
imperative that OTAG and USEPA look at this problem from an 
objective point of view. Significant NO x reductions are or will be 
achieved through Title IV of the CAA Amendments of 1990 by the 
year 2000. It is premature for USEPA to reach a conclusion on the 
need for further NO x reductions outside of ozone nonattainment 
areas, before the Title IV NO x reductions are fully implemented and 
evaluated for their impact on ozone concentrations. To further 
complicate the issue, USEPA has proposed revisions to the ozone 
standard." 

"Ozone nonattainment is a problem that must be solved using sound 
science and not politics. It is critical that OTAG assure the 
strategies they recommend will achieve the goal of ozone 
attainment. It is also critical that USEPA take the opportunity to look 
at this issue objectively with participation from all affected parties. 
When a scientifically based conclusion is finally reached, if it is 
determined that one or more specific source categories are playing a 
large part in the ozone nonattainment problem in any nonattainment 
area, then each such source category should be asked to do its part 
in reducing emissions of ozone precursors. ‘ 

VI. HEALTH DATA 


The following information has been obtained from the records of 
Union Hospital, located in the City of Dover, regarding the 
documented occurrences of the following upper respiratory ailments 
during the years 1992 through 1996. 


Upper Respiratory Infection 



1992 _ 

1993 

1994 

1995 

1996 

Inpatient 

30 

20 

17 

8 

8 

Emergency 

1102 

1764 

1683 

2062 

1859 



1992 

1993 

1994 

1995 

1996 

Inpatient 

10 

26 

5 

7 

6 

Emergency 

54 

93 

67 

95 

82 

Pneumonia 


1992 

1993 

1994 

1995 

1996 

Inpatient 

57 

48 

40 

31 

4 

Emergency 

53 

41 

39 

70 

70 

Asthma 


1992 

1993 

1994 

1995 

1996 

Inpatient 

127 

78 

67 

77 

65 

Emergency 

295 

383 

340 

516 

502 
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Total Emergency Room visits for the same period is as follows: 

m2 im ism ms ms 

Total E.R. Visits 21,252 23,9 76 24,235 25,097 27,198 

The steady increase in the number of emergency room visits over 
the five year period is due a $8.3 million expansion of the Hospital 
completed in 1993. In addition, there has been an increase in the 
number of physicians based at the Hospital and the implementation 
of a new Emergency Room Trauma program, which has permitted 
the various emergency transport services to choose Union Hospital 
as their primary transport choice. Union has also embarked on a 
comprehensive EMTA program which is centered in the Emergency 
Room area, and which provides support and service to the areas 
emergency services. 

One would suppose that reducing emissions would improve the 
health of our citizens, and this was largely true for most of the 
early history of the Clean Air Act However, I think it is safe to say 
that we have reached a period of diminishing returns - perhaps a 
period of no returns at all. Even EPA's own science advisors admit 
that the more stringent ozone standard will not significantly improve 
public health. 

One of the principle health studies that USEPA used to calculate 
health benefits found that if compliance with the proposed ozone 
standard is achieved, there would be a reduction of less than one 
percent in the hospital visits per year in the New York City area for 
asthma related illnesses (Ohio EPA Director Don Schregardus, 
January 29, 1997 testimony before Ohio Senate Energy, Natural 
Resources and Environment Committee. Recall that incidence 
of asthma continues to increase while the air is getting cleaner, 

(as is evidenced by the figures for Union Hospital shown above). 
Perhaps the billions of dollars at stake here would be better spent 
on health care facilities, doctors and research. 

Dover does not have, nor do we expect to have a health problem 
associated with air pollution. Again, the air is getting cleaner 
and we expect this trend to continue. It is possible that reducing 
emissions of WO, could actually increase ozone concentrations. 
Under certain conditions, NO, actually strips ozone from the air. 

If NO, and VOC's are not reduced in the right proportion, it is 
possible that utility reductions may increase the concentration of 
tropospheric ozone. Assuming EPA's assertions of ozone Impacts 
on public health are correct, such action may contribute to the 
problem. While this scenario is unlikely, it is possible if the EPA 
zealously pursues NO, reductions MERELY FOR THE SAKE OF 
REDUCTION! 
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From the pamphlet "Breathing Easy with Asthma", published by 
Marion Merrell Dow, Inc.: 

"While we know that asthma tends to run in families, no one knows 
why certain people get it. We do know that many different things can 
cause an asthma attack. These are called "triggers." You can 
prevent episodes of breathing difficulties if you understand your 
personal triggers and learn how to avoid them. Not all asthma 
sufferers react to the same triggers, but here are some of the most 
common ones: 

INFECTIONS. ...colds and other upper respiratory infections can 
trigger asthma symptoms...recurring sinus infections also may 
contribute to asthma. 

ALLERGIES. Among the common allergens are (1) pollen from trees, 
grasses, ragweed, and other weeds, (2) molds, which are found 
outdoors and indoors, (3) animal skin, hair, saliva, and feathers, 

(4) house dust and the waste products of dust mites (microscopic 
creatures), especially in the bedroom. 

EXERCISE. Exercise is good for many people, even people with 
asthma. But people with asthma tend to have problems with a 
variety of forms of exercise. Luckily before you begin exercising, 
you can take medication to block an asthma attack. In fact, 
treatment works so well that there are many people with asthma 
among the world's top athletes, including Olympic medalists. 

CHEMICALS AND TOBACCO SMOKE. Some people are sensitive to 
substances without being allergic to them. You should not smoke 
and should avoid tobacco smoke. Other triggers may include the 
chemicals in household products like cleaners, solvents, paints, and 
chlorine bleach and even personal grooming products such as 
deodorants, hair spray, perfume and cosmetics. Fumes and dust 
encountered on the job can also lead to asthma attacks. 

EMOTIONS. Asthma is not a mental or emotional disease, but strong 
emotions like excitement, fear and anger can affect breathing and 
may aggravate asthma. 

MEDICATIONS. Certain medications can cause some people to have 
more problems with their asthma.. These include aspirin, ibuprofen 
and related drugs and beta-blockers used to treat high blood 
pressure, migraine headaches and glaucoma. 

WEATHER AND AIR POLLUTION. Your asthma may be very 
sensitive to weather, especially unusual cold or heat and humidity or 
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wind and weather changes. Air pollution, which can be made worse 
by weather, is another problem. 

GASTROESOPHAGEAL REFLUX. Sometimes stomach acid can flow 
up into your esophagus and trigger an attack. 

My personal experience as an asthmatic and as the father of an 
asthmatic makes me especially concerned about the causes and 
triggers of asthma. 

It also makes me particularly aware that EPA's studies may not have 
accounted for the causes, other than ozone and particulate matter, of 
asthma attacks. In relation to the above explanation of asthma, I 
have the following personal observations to make. 

As an asthmatic and the father of an asthmatic I know the problems 
asthmatics face on a day-to-day basis. In our family's case our 
asthma is largely triggered by allergies. Mowing the lawn can at 
times be sheer agony if the proper precautions have not been taken 
to keep our allergies in check, and playing a round of golf can be 
misery, (apart from the scoring process), if the same precautions are 
not taken. 

I knew when my son was two months old that he had asthma. He 
wheezed, coughed, and sneezed when he was exposed to cold air, 
and allergens. 

However, as asthmatics, my son and I know what precautions we 
need to take in order for us to perform certain tasks and/or 
exercises. Likewise, the prudent asthmatic should learn to make 
allowances for their asthma. 

For myself, I get allergy shots on a monthly basis, take allergy pills 
and use an inhaler on a daily basis. My son, who excels in cross 
country, takes three different inhalers daily. Yet during certain 
meets, when the course goes through wooded areas and near farms, 
he still has problems. 

I wonder if the study the USEPA did involving children at summer 
camp is flawed. Anyone with asthma knows that the spring and 
summer are some of the worst times for asthma related incidents. All 
plants, trees, grasses, and weeds are in full bloom producing pollen 
one of the main aggravations for asthmatics. Choosing the location 
for a study on asthmatics, which one would assume would have 
wooded areas, makes the resultant data appear worse than it really 
is. 
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VII. SUMMATION 

In conclusion, the City of Dover and its municipal electric system, 
along with Ohio Municipal Electric Association and its members, 
wish to convey that EPA's proposed standards for ozone and 
particulate matter are likely to have a burdensome, drastically- 
disproportionate impact on small utility systems and the local 
governments that own and operate them. These impacts could 
force public power systems out of business, or at the least 
impose substantially higher power costs upon our citizens and 
customers. Such an impact has not been adequately assessed nor 
justified by the Environmental Protection Agency. For these 
reasons, the City of Dover and Ohio Municipal Electric Association 
respectfully request the Congress to ensure that EPA fully assess 
the costs and impacts of its proposed standards upon local 
governments and small businesses, including public power, prior to 
the implementation of such standards. Further, I encourage the 
Congress to ensure that the EPA develop and implement a plan to 
avoid any disproportionate impact from its air standards on small 
public power units, including through the use of regulatory 
flexibility, technical assistance and market incentives, all of which 
will be necessary for small public power generators to implement 
such stringent, technology-forcing requirements. 
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APPENDIX "A” 

BACKGROUND ON THE CITY OF DOVER, OHIO 
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A. ) REGIONAL DATA 

The topography of the county is rolling to hilly with an average 
precipitation of 38 Inches of rainfall per year. Temperatures range 
from a January average of 23.2 degrees to July with an average of 
75 degrees. The mean temperature is 50.3 degrees with an annual 
frost free period of 150 days. 

Categorized by property type, 48.8 percent of the region's land 
area is comprised of farms, totaling 1,28 7 In total. 

Tuscarawas County ranks 12th statewide in land area and 32nd 
in total population, indicating a lower than average population 
density. 

B. ) COMMUNITY DATA 

LAND USE AND HOUSING 

The City of Dover Is primarily a residential community and Is noted 
for its older elegant homes built on quiet tree-lined streets. 
Characteristically, Dover is a commercial area and is the leading 
Industrial city in Tuscarawas County. 

The following is a break down of the total land use for the City of 
Dover 


31.4% 

Residential 

9.0% 

Commercial 

10.5% 

Industrial 

6.0% 

Public and Institutional 

3.2% 

Open Space and Recreation 

5.2% 

Agricultural 

7.1% 

Vacant 

27.7% 

Street & Rail Right-of-Ways 

64.40 

Miles of Streets 

75.03 

Miles of Water Lines 

59.45 

Miles of Sanitary Sewer Lines 

28.99 

Miles of Storm Sewer Lines 

85 

Miles of Electric Distribution Lines 


The City's housing market is characterized by low vacancy rates 
and a high percentage of owner-occupied units. Approximately 73% 
of the City's housing units are occupied by the property owners. 
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The average cost of home ownership in Dover has steadily increased 
over the last 5 years. The average sales price for the years 1992- 
1996 is as follows: 

1992 $7 0,399.34 

1993 $76,147.70 

1994 $80,38 6.97 

1995 $ 83,737.20 

1996 $ 93,927.86 

ACCESSIBILITY AND TRANSPORTATION: 

Dover is easily accessible due to the number of major transportation 
arteries which serve the city. Interstate 77 runs north/south 
connecting Dover with the larger Industrial cities to the north and 
with Interstate 70, a major east/west route, 40 miles to the south. 
Interstate 77 Interchanges are located on the city's west side. 

Additional routes are: U.S. Route 21 and State Routes 800, 21, 211, 
250, and 416. Thirty common motor freight carriers serve the area, 
and three bus lines provide passenger service to and from the area. 
Freight service Is also provided by the R.J. Corman Railroad, which 
transports over the CSX Rail System. 

There is no public intra city bus service. However, senior citizen 
bussing is provided on a five-day per week basis, which provides 
transportation to and from shopping areas, hospitals and other 
necessary services. 

Harry Clever Municipal Airport is situated in the adjacent city of New 
Philadelphia with a paved runway of 3,950 feet and lighted for 
24-hour use providing for private and corporate air travel. The 
quality of the airport for the size of the area has been an advantage 
in attracting major industry to the area. Canton-Akron Airport, with 
full service, is within a 45 minute drive to the north. 

SG. HQQLS . 

The City's public school system consists of three elementary 
schools, one middle school, and one high school. The total 
elementary enrollment is 1,275 pupils, middle school enrollment is 
750 pupils, and the high school enrollment is 860 pupils. Average 
teacher to student ratio in all the grade levels is 1:21.6. 

The Dover School system is ranked as one of the best In the State 
of Ohio. The Dover Middle School has been recognized as the 41 
Middle School in the state for the past two years, for their facilities, 
and curriculum. 
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Dover also has one elementary parochial school. Tuscarawas 
Central Catholic High School Is located In New Philadelphia, and 
Is accessible to the residents of Dover and the remainder of the 
county residents. 

Buckeye Career Center provides on the job vocational training for 
all county students who so desire, and Is located In New 
Philadelphia. 

All of the school systems are fully accredited and maintain an 
excellent overall and academic reputation. 

Kent State University, Tuscarawas County Campus, offers 
two-year associate degree programs and selected baccalaureate 
and graduate offerings. Four-year degree programs are In the fields 
of Business Administration, Technology, Nursing, and Management 
and Industrial Studies, which further the educational opportunities 
available to Dover and Tuscarawas County residents. 

Dover is served by the Tuscarawas County District Library with 
full audio-visual facilities and 103,000 volumes, as well as by the 
Dover Public Library. 

HOSPITALS 

Union Hospital, situated in the City of Dover, has just completed 
a 8.3 million dollar expansion program. New Emergency Room 
and Trauma facilities, as well as, new Laboratory facilities, ICU Unit, 
Radiology, and Surgical Units have been renovated and expanded in 
this full service 220 bed facility. In addition, a full service outpatient 
mental health facility is located adjacent at the hospital site. 

P ARKS AND RGC BS AU SM 

Dover has 113 plus acres devoted to its parks system. The major 
portion is located at the Dover City Park, where 103 acres of land 
provides baseball, basketball, tennis, swimming, football, 
picnicking, walking, jogging, and an amphitheater, as well as all 
related recreational opportunities for the residents of the community. 

Four public golf courses are within a 12-minute drive, as well as one 
private country club located within the city limits. The Tuscarawas 
County YMCA, located within the city, has just completed a 3.5 
million dollar renovation program. This facility provides year-round 
recreational activities for the residents of Dover and Tuscarawas 
County. 
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CHURCHES 

The City of Dover is served by 23 Protestant and one Catholic 
Church. 

COMMUNICATIONS 

One daily newspaper. The Times-Reporter, with a circulation of 
35,400 on a seven-day per week basis services the area. Three 
radio stations with AM-FM programming are available, as well as 
television service from Cox Cable TV. 

SOCIAL AND ECONOMIC FACTORS 

Analysis of the total work force in Dover indicates that 73 percent 
work within the Dover/New Philadelphia area, with a combined 
percentage of 85.7 percent of the total work force residing in Dover, 
working somewhere within Tuscarawas County. Of this work force, 
14.3 percent work outside the county the majority of which work in 
Stark County to the north. 

UTILITIES AND SERVICES 

Water is provided from the city well fields which produce 1,000,000 
gallons of water per day. The city is in the process of constructing 
a new water treatment plant, adjacent to the well Field, which will 
supply chlorinated drinking water to the community. The sanitary 
sewer plant is adjacent to the Tuscarawas River and treats an 
average of 1.5 million gallons of water per day. 

Telephone service is provided by the General Telephone Company 
of Ohio. Gas is provided by the East Ohio Gas Company and 
electricity is provided by the Dover Municipal Power Plant 

POLICE AND FIRE PROTECTION 

Dover is served by a 22 member police force and a 16 member 
fire department. Two fully equipped ambulances manned by the 
Dover Fire Department provide full paramedic service to the Dover 
residents. In addition, the Fire department has a fully accredited 
Hasmat response team. 

INCOME TAX 

The City of Dover has a one percent income tax initiated to 
provide required income for operational purposes. 
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APPENDIX "B” 


OPERATION OF THE CITY OF DOVER, OHIO 
CITY BUDGET 
FOR PERIOD ENDING 
DECEMBER 31, 1995 
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City of Dover, Ohio 

Combining Statement of Revenues, Expenses 
and Changes In Retained Earnings 
Ati Enterprise Funds 
For the Year Ended December 31, 1995 


Operating. Kewmas: 

WATER 

ELECTRIC 

SEWER 

Charges for Services 

Tap-In Fees 

Other 

$1,483,648.00 

2,549.99 

9,376,00 

$10,604,143.00 

0.00 

22.311.00 

$1,461,937.00 

25.00 

1.360.00 

Total Operating Revenues 

1.493.073.00 

10.626.454.00 

1.463.322.00 

QBer9tIng..Exi}90S8s; 




Salaries and Wages 

Fringe Benefits 

Contractual Services 

Materials and Supplies 

Purchased Power 

Depreciation 

400.617.00 

134.542.00 

109.857.00 
52,161.00 

0.00 

142.097.00 

1.378.878.00 

489.605.00 

756.397.00 

1.251.059.00 

4.556.639.00 

659.840.00 

516.162.00 

190.748.00 

131.137.00 

102.684.00 
0.00 

349.649.00 

Total Operating Expenses 

839.274.00 

9.092.418.00 

1.290.380.00 

Operating Income 

883.799.00 

L534.036.00 

172.942.Q0 

Interest 

Gain on Disposal of Fixed Assets 

Interest and Fiscal Charges 

311,332.00 

1,400.00 

(239,398,00) 

468,108.00 

0.00 

(382.901) 

21,435.00 

6,000.00 

(109.931.00) 

Total Non-Operating Revenues (Expenses) 

73.344.00 

85.207.00 

(92.498.QQ1 

Income Before Operating Transfers 

727,143.00 

1,619,243.00 

90,446.00 

Operating Transfers Out 

(14.241.00) 

(49.694.00) 

(23A28M 

Net Income 

712,902.00 

1,569,549.00 

67,020.00 

Retained Earnings (Deficit) Beginning Year 

2.353.241.00 

8.228.698.00 

(854,923,09) 

Retained Earnings (Deficit) Ending Year 

$ 3.066.143.00 

$ 9.798.247.00 

($ 797.903.00 ) 


T OTAL S 


$13,549,728.00 

2,574.00 

3 Q J 54I-. QQ 


2.295.657.00 

814.895.00 

997.391.00 

1.405.904.00 

4.556.639.00 
1.151.586.QQ 



800,875.00 

7,400.00 

(Z2Z22Qm 

7.0,0.55,0.0 

2,436,832.00 

(87.361.00) 

2,3.4.9 A 7J, 0 .Q 

&11L Q1&M 
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City of Dover, Ohio 
Combining Balanc e Sheet 
All Enterprise Funds 
December 31, 1996 

WATER ELECTRIC SEWER 


ASSETS: 


Equity in Pooled Cash 4 Cash Equivalents 

4 343,526.00 

$ 1,784,371.00 

$ 533,464.00 

Cash 4 Cash Equivalents with Fiscal Agents 

2,275.00 

92500 

19,573.00 

Receivables: 




Accounts 

223,759.00 

1,647,306.00 

209,32500 

Intergovernmental 

0.00 

0.00 

1,544.00 

Accrued Interest 

49,976.00 

147,017.00 

0.00 

Prepaid Items 

37,706.00 

96,983.00 

39,138.00 

Materials and Supplies 




Inventory 

101,441.00 

687,426.00 

15,868.00 

Deferred Charges 

146.619.00 

26 3.718.00 

24.840.00 

Total Assets 

904.302.00 

4.827,748.00 

863.75200 

Restricted Assets: 




Equity In Pooled Cash and Cash Equivalents 

6,059,017.00 

7,281.235.00 

405,926.00 

Cash 4 Cash Equivalents with Fiscal Agents 

563.721.00 

857.369.00 

0.00 

Total Restricted Assets 

6.922,738.00 

8.138.60440 

405926.00 

Fixed Assets (Net of Accumulated Depreciation) 

4.070.882.00 

2.945.1 6S, OQ 

9.488.1 82.QQ 

Total Assets 


S22.T11.S1S.00 

mnr.mM 

LIABILITIES: 




Accounts Payable 

$42,228.00 

$69 3,329.99 

$ 9,003.00 

Contracts Payable 

563.00 

154,084.00 

797.00 

Accrued Wages 

14,118.00 

50,310.00 

18,49200 

Compensated Absences Payable 

0.00 

1,76500 

944.00 

Intergovernmental Payable 

22,857.00 

100,726.00 

40,564.00 

Retainage Payable 

0.00 

0.00 

19,573.00 

Matured Interest Payable 

2,275.00 

92500 

0.00 

Accrued interest Payable 

34,561,00 

57,89200 

17,579.00 

Notes Payable 

0.00 

0.00 

300,000.00 

Current Portion of General Obligation Bonds Payable 

0.00 

130,000.00 

55,000.00 

Current Portion of Revenue Bonds Payable 

130.000.00 

215.000.00 

0.00 

Total Current Liabilities 

246.602.00 

L5Q.4431M 

461.95200 

Payable from Restricted Assets: 




Customer Deposits 

0.00 

62126.00 

0.00 

Total Liabilities Payable from Restricted Assets 

0.00 

62126.00 

0.00 

Long Term Liabilities: 




Compensated Absences 

121,215.00 

347,423.00 

137,279.00 

General Obligation Bonds Payable 




(Net of Current Portion) 

0.00 

1,210,000.00 

1,185,000.00 

Revenue Bonds Payable 




(Net of Current Portion) 

6.300.000.00 

9.655.000.00 

0.00 

Total Long-Term Liabilities 

9.421,21 5, QQ 

11.212423.00 

1.322.278.00 

Total Liabilities 

8.697.817.00 

12J78.58Q.QQ 

1J84.231.QQ 

FUND EQUITY: 




Contributed Capital 

1,863,96200 

134,688.00 

9,751,53200 

Retained Earnings: 




Reserved for Replacement 

438,358.00 

1,782091.00 

0.00 

Unreserved (Deficit) 

2627.7 85.00 

8.Q16.156.QQ 

(79 7.903.00) 

Total Fund Equity 

4.93QJQ5.QQ 

9.932.93 500 

8.953.629.00 

Total Liabilities and Fund Equity 

$11.597.92200 


irg.rcrmw 
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City of Dow, Ohio 

Combined Statement of Revenues, Expenses 
and Changes In Retained Eamlngs/Fund Balance 
All Proprietary Fund Types and Non expendable Trust Fund 
For the Year Ended December 31, 1995 


Fiduciary 

Proprietary Fund Tvoe Fund Type 


Internal 

Enterprise Service 


Totals 

(Memorandum 

Only) 


OPERATING REVENUES: 

Charges for Services 

$13,549,728.00 

535,150.00 

$16,306.00 

$14,101,184.00 

Tap-ln Fees 

2,574.00 

0.00 

0.00 

2,574.00 

Interest 

0.00 

0.00 

17,969.00 

17,969.00 

Other 

30.547.00 

0.00 

0.00 

30.547.00 

Total Operating Revenues 

13.582,849.00 

535.150.00 

34.275.00 

14.152.274.00 


OPERATING EXPENSES: 


Salaries and Wages 

2,295,657.00 

0.00 

0.00 

2,295,657.00 

Fringe Benefits 

814,895.00 

0.00 

0.00 

814,895.00 

Contractual Services 

9 97,391.00 

107,742.00 

36.00 

1,105,169.00 

Materials and Supplies 

1,405,904.00 

0.00 

0.00 

1,405,904.00 

Purchased Power 

4,556,639.00 

0.00 

0.00 

4,556,639.00 

Claims 

0.00 

415,988.00 

0.00 

415,988.00 

Depreciation 

1.151.586.00 

0.00 

0.00 

1.151.586.00 

Total Operating Expenses 

11.222,072*00 

523.730.00 

36.00 

11.745.838.00 

Operating Income 

NON-OPERATING REVENUES (EXPENSES): 

2.390.777.00 

11.420.00 

34.239.00 

2.mJ.3£JSl 


800,875.00 

2,640.00 

0.00 

803,515.00 

Interest 

7,400.00 

0.00 

0.00 

7,400.00 

Gain on Disposal of Fixed Assets 

Interest and Fiscal Charges 

f732.220.00l 

0.00 

0.00 

f 732.220.00) 

Total Non-Operating Revenues (Expenses) 

76.055.00 

2.640.00 

0.00 

J8.69S.00 

Income Before Operating Transfers 

2,436,832.00 

14,060.00 

34,239.00 

2,485,131.00 

Operating Transfers Out 

f87.361.00l 

0.00 

120.000.00 ) 

(107.391*001 

Net Income 

2,349,471.00 

14,060.00 

14,239.00 

2,377,770.00 

Retained Eamings/Fund Balance 

Beginning of Year 

9.717.016.00 

100.002.00 

450.986.00 

10.268.004.QQ 

Retained Eamlngs/Fund Balance 

End of Year 


$ 114.062.00 

$465.225.00 

iu mmw 
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City of Dover, Ohio 

Combined Statement of Revenues, Expenditures end Change* in Fund Balances 
Ail Governmental Fund Types and Expendable Trust Funds 
For the Year Ended December 31, 1995 


GwwnmfnW 




Special 

Debt 

REVENUES: 

General 

Revenue 

Service 

Municipal Income Tax 

$ 1,030,515.00 

$605,000.00 

$ 0.00 

Property and Other Taxes 

711,497.00 

89,700.00 

0.00 

Charges for Services 

606,219.00 

161,549.00 

0.00 

Fines, Licenses and Permits 

35,356.00 

2,429.00 

0.00 

Intergovernmental 

869,614.00 

580,217.00 

0.00 

Contributions and Donations 

0.00 

0.00 

0.00 

Interest 

209,825.00 

11,460.00 

0.00 

Other 

17.648.00 

1.909.00 

0.00 

Total Revenues 

3M0.774.00 

1.452.264.00 

0.00 

EXPENDITURES: 




Current 




General Government 

606,666.00 

0.00 

23.00 

Security of Persons and Property 

1,911,037.00 

288,707.00 

0.00 

Public Health Services 

11,410.00 

239,619.00 

0.00 

Transportation 

0.00 

714,379.00 

0.00 

Community Environment 

62,724.00 

148,273.00 

0.00 

Bash Utility Services 

389,391.00 

0.00 

0.00 

Leisure Time Activities 

419,187.00 

0.00 

0.00 

Capital Outlay 

Debt Service: 

0.00 

0.00 

0.00 

Interest and Fiscal Charges 

0.00 

0.00 

0.00 

Total Expenditures 

3JOQ.413.QO 

1,390.979,00 

23.00 

Excess of Revenues Over (Under) Expenditures 

80.359.00 

61.286.00 

(23.00) 

OTHER FINANCIAL SOURCES (USES): 




Sale of Fixed Asset 

0.00 

0.00 

0.00 

Operating Transfers In 

85,370.00 

20,000.00 

0.00 

Operating Transfers Out 

0.00 

0.00 

(822.00) 

Total Other Financial Sources (Uses) 

85.370.00 

20.000.00 

(82200) 

Excess of Revenues & Other Financing Sources Over 
(Under) Expenditures & Other Financing Uses 

165,729.00 

81,286.00 

(845.00) 

Fund Balances (Deficit) Beginning of Year 

594,650.00 

291,020.00 

845.00 

Increase (Decrease) In Reserve for Inventory 

Fund Balances (Deficit) End of Year 

8.939.00 

(24.855.00i 

0.00 

S769.318.00 

$347.491.00 

$0.00 
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Fiduciary 

Fund T/Ptt Fund Timas 

Capital Expendable Totals 

Projects Trust ( Memorandum Only) 


$973,476.00 

0.00 

$2,609,091.00 

0.00 

0.00 

801,197.00 

0.00 

13,014.00 

780,782.00 

0.00 

0.00 

37,785.00 

388,068.00 

0.00 

1,837,899.00 

20,000.00 

0.00 

20,000.00 

16,072.00 

3,847.00 

241,204.00 

14.525 

0.00 

34.082aQ0 

1a412a141,0Q 

16.861.00 

6.382.040.00 


0.00 

126.00 

606,815.00 

0.00 

0.00 

2,199,744.00 

0.00 

10,724.00 

261,753.00 

0.00 

0.00 

714,379.00 

0.00 

0.00 

210,997.00 

0.00 

0.00 

389,391.00 

0.00 

0.00 

419,187.00 

1,687,320.00 

0.00 

1,687,320.00 

124,009.00 

0.00 

124.009.00 

1.811.329.00 

1&85QM 

6.613.595.00 

(399.1 SOM) 

S.911M 

(251.155.00) 


380,000.00 

0.00 

380,000.00 

123,700.00 

0.00 

229,070.00 

cmsazm 

0.00 

( 121.709.00 ) 

382.813.00 

0.00 

487.3S1.0S 

(16,375.00) 

6,011.00 

235,806.00 

(791,626.00) 

75,864.00 

170,753.00 

0.00 

0.00 

(15.910,00) 

( tmmw ) 

mszm 
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City of Dover, Ohio 
Combined Balance Shoot 
AM Fund Typos and Account Groups 
December 31, 1995 


Government Fund Typos 




SPECIAL 

DEBT 

CAPITAL 


GENERAL 

REVENUE 

SERVICE 

PROJECTS 

ASSETS AND OTHER DEBITS: 

ASSETS: 

Equity In Pooled Cash A Cosh Equivalents 

$ 866,478.00 

$274,876.00 

$0.00 

$2,173,860.00 

Cash A Cosh Equivalents with Fiscal Agents 

0.00 

2,253.00 

1,733.00 

97,126.00 

Receivables: 

Taxes 

517,183.00 

179,503.00 

0.00 

96,000.00 

Accounts 

62,133.00 

0.00 

0.00 

0.00 

Intergovernmental 

102,631.00 

28,986.00 

0.00 

0.00 

Accrued Interest 

50,444.00 

0.00 

0.00 

0.00 

Loans 

0.00 

101,053.00 

0.00 

0.00 

Prepaid Items 

31,528.00 

5,083.00 

0.00 

0.00 

materials and Supplies 

Inventory 

45,546.00 

59,176.00 

0.00 

0.00 

Deferred Charges 

0.00 

0.00 

0.00 

0.00 

Restricted Assets: 

Equity In Pooled Cash A Cash Equivalents 

0.00 

0.00 

0.00 

0.00 

Cash A Cash Equivalents with Fiscal Agents 

0.00 

0.00 

0.00 

0.00 

Funds on Deposit with Deferred 

Compensations Boards 

0.00 

0.00 

0.00 

0.00 

Fixed Assets (Net, where applicable, of 

Accumulated Depreciation) 

0.00 

0.00 

0.00 

0.00 

OTHER DEBITS: 

Amount to be provided for Retirement of 
General Long-Term Debt 

0.00 

0.00 

0.00 

0.00 

Total Assets and Other Debits 


$ 650.930.00 

$ 1.733.00 

$ 2.366.986.00 
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City of Dover, Ohio 
Combined Balance Sheet 
Att Fond Types and Account Group* (Continued) 
December 31, 1995 


Special Mf CmM 

Qanaral Revenue Service Pfttf»C tt 

Liabilities, Fund Equity and Other Credits: 


LIABILITIES: 


Account* Payabia 

$25,651.00 

$33,834.00 

$ 0.00 

$ 78,134.00 

Contract* Payabia 

00,778.00 

20,197.00 

0.00 

59,996.00 

AccruadWagaa 

81,319.00 

25,732.00 

0.00 

0.00 

Compensated Abaanca* Payable 

2,111.00 

1.369.00 

0.00 

0.00 

Intergovernmental Payable 

88,783.00 

115,591.00 

0.00 

0.00 

Deferred Revenue 

748,183.00 

104,503.00 

0.00 

0.00 

Ratainaga Payabia 

0.00 

2J53.00 

0.00 

97,126.00 

Matured Interest Payable 

0.00 

0.00 

1,733.00 

0.00 

Accrued Interest Payable 

0.00 

0.00 

0.00 

44,731.00 

Notm Payabta 

0.00 

0.00 

0.00 

2,895,000.00 

Claims Payabia 

0.00 

0.00 

0.00 

0.00 

Payabia from Raatrtctad Assets: 

Customer Deposits 

0.00 

0.00 

0.00 

0.00 

Dafanad Compensation Payabia 

0.00 

0.00 

0.00 

0.00 

Poiica & Fira Panaion Liability 

0.00 

0.00 

0.00 

0.00 

Qanaral Obligation Bond* Payabia 

0.00 

0.00 

0.00 

0.00 

Revenue Bonds Payable 

0.00 

0.00 

0.00 

0.00 

Total UabUHfa* 

1.006.825.00 

303A79.00 

1.733.00 

3.174.987*00 

Fund Equity & Other Credits: 

investment in Qanaral Fixed A*sats 

0.00 

0.00 

0.00 

0.00 

Contributed Capital 

0.00 

0.00 

0.00 

0.00 

Retained Earning*: 

Reserved for Replacement 

0.00 

0.00 

0.00 

0.00 

Unreserved 

0.00 

0.00 

0.00 

0.00 

Fund Balance* (Deficit): 

63,775.00 

4,984.00 

0.00 

979,506.00 

Reserved for Inventory 

45,546.00 

59,176.00 

0.00 

0.00 

Reserved for Endowments 

0.00 

0.00 

0.00 

0.00 

Reserved for Loans Receivable 

0.00 

101,053.00 

0.00 

0.00 

Unreserved, Undesignated 

659.997.00 

182.238.00 

0.00 

(1,787.507,00) 

Total Fund Equity (Deficit) & Other Credits 

769.318.00 

347.451.00 

0.00 

f SOS. 001. 00) 

Total Liabilities, Fund Equity 5 Other Credits 

it.rrg.7 4?«gg 

$650.930.00 

$1.733.00 

32.366.986.00 
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Fiduciary 





Fund 



DmnWalarv Fund T%mmS 

Tvpas 

.;un( Group, 



Trust 

Ganaral 

Ganaral 


Intamal 

and 

Fixad 

Lonq-Tarm 

orisa 

Sarvica 

Agancv 

Asssts 

Obligations 

$2,681,361.00 

$157,779.00 

$547,100.00 

$0.00 

$0.00 

22,773.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,080,390.00 

0.00 

0.00 

0.00 

0.00 

1,544.00 

0.00 

0.00 

0.00 

0.00 

195,993.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

173,827.00 

0.00 

0.00 

0.00 

0.00 

804,735.00 

0.00 

0.00 

0.00 

0.00 

435,177.00 

0.00 

0.00 

0.00 

0.00 

13,746,178.00 

0.00 

0.00 

0.00 

0.00 

1,421,090.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,905,194.00 

0.00 

0.00 

23,484,229.00 

0.00 

0.00 

4,292,443.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.089.530.00 

S48M7.297.00 

S1S7.779.00 

S2.4S2294.00 

S4. 292443.00 

$ 1.089.530.00 


Totals 

Memorandum 

OnM 


$6,501,454.00 

123,885.00 


1.092.686.00 

2.142.523.00 

133.361.00 

246.437.00 

101.053.00 

210.438.00 

909.457.00 

435.177.00 


3.746.178.00 

1.421.090.00 


1,905,194.00 

27,776,672.00 


1.Q89.53Q.QQ 


SS7.83S.135.00 

(continued) 
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Account Sinus} 


Ganmral Gananl Totals 

Phtnd Long-Tom fUomorandum 

Aasmta Obligations OnM 


$0.00 

$ 0.00 

$882,179.00 

0.00 

0.00 

396,415.00 

0.00 

0.00 

189,971.00 

0.00 

745,733.00 

1,357,841.00 

0.00 

0.00 

3 68,521.00 

0.00 

0.00 

852,686.00 

0.00 

0.00 

118,952.00 

0.00 

0.00 

4,933.00 

0.00 

0.00 

154,763.00 

0.00 

0.00 

3,195,000.00 

0.00 

0.00 

43,717.00 

0.00 

0.00 

62,126.00 

0.00 

0.00 

1,905,194.00 

0.00 

343,795.00 

343,795.00 

0.00 

0.00 

1580,000.00 

0.00 

0.00 

18.300.000.00 

0.00 

1.089. HQ, 09 

2 a .7 Sf.mae 


4,292,443.00 

0.00 

4,292,443.00 

0.00 

0.00 

11,750,182.00 

0.00 

0.00 

2,220,449.00 

0.00 

0.00 

9,960,100.00 

0.00 

0.00 

1,048,265.00 

0.00 

0.00 

104,722.00 

0.00 

0.00 

464,997.00 

0.00 

0.00 

101,053.00 

0.00 

0.00 


4aZ9L.44Z.0Q 

0.00 

29.079.042.00 


U.2C2.U3.00 S1.0S0.S30M S3T.a3S.133.00 
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Prepared Statement of Leon G. Billings, Delegate, Maryland General 

Assembly 

Mr. Chairman, I am a State legislator with a unique perspective. Not only do I 
live in the suburbs of the nation’s capital, but I spent 15 years on the staff of the 
U.S. Senate, 12 of which were as staff director of this Subcommittee when it was 
chaired by Senator Edmund S. Muskie of Maine. 

I represent the legislative district which reaches from the District line several 
miles into Maryland on both sides of Connecticut Avenue. While it is considered a 
wealthy district, it is quite economically and ethnically diverse. It has some of the 
highest incomes in Montgomery County and some of the lowest. 

My constituents are very strongly committed to environmental protection. I would 
hazard a guess that my constituents care at least as much about the Chesapeake 
Bay as people who depend on a healthy Bay environment for their livelihood. My 
constituents also care very deeply about the quality of the air we breathe. 

As a measure of concern, Mr. Chairman, I would point out that during the entire 
controversy surrounding Maryland’s newly required enhanced motor vehicle inspec- 
tion program, I did not receive a single communication from any constituent protest- 
ing the new dynamometer test. In fact, nearly 50 percent of Montgomery County 
motorists voluntarily take the dynamometer test. So, perhaps it will not surprise 
you that I support these new, more strict ambient air quality standards — as a good 
representative of my district. I say this because air pollution’s victims often are 
those least able to defend themselves — the very young, the chronically ill, the elder- 
ly. I also support them as a grandfather of four and, because I am now classified 
as an “older American,” I support them for personal reasons. 

The State of Maryland has done a great deal to clean up its air pollution. We’ve 
had centralized auto emission testing for 17 years and voluntary dynamometer test- 
ing for more than 2. Our power plants and factories have made great strides toward 
reducing emissions as their part of complex plans to achieve current ambient air 
quality standards. 

Many businesses and industries in Maryland believe that they are being required 
to make extra investments to control pollution because large industrial sources and 
power plants in Virginia, West Virginia, Ohio, Indiana and Pennsylvania are doing 
too little to control their emissions. These Maryland businesses have argued against 
further reductions in emissions from Maryland sources until something is done 
about these big polluters to our west and south. 

Thus, for the people of Maryland, these new standards have two important bene- 
fits: 

1. They will provide additional health protection for our citizens, especially our 
children and our elders; and 

2. They could reduce the burden on Maryland businesses by more fairly allocating 
the responsibility for cleanup to the large sources — sources that today are uncon- 
trolled or poorly controlled — sources whose emissions are transported to us from 
other States to us. 

It is interesting to note that the people who challenge these new standards gen- 
erally are not scientists but representatives of institutions that pollute. American 
business and industrial interests simply don’t want to pay more money to achieve 
a greater level of pollution control. But that is nothing new. I began my service to 
this committee in 1966. Every single environmental proposal this Committee rec- 
ommended to the Senate, usually unanimously, was met with the charge that it was 
too expensive. 

In 1970, then-Ford executive Lee Iacocca called the Clean Air Act “a threat to the 
entire American economy and to every person in America.” He was wrong, of course. 
Today’s cars are marvels of engineering. And the Big Three automakers recently an- 
nounced first quarter profits totaling more than $4.5 billion. 

The rhetoric in today’s debate is much the same. What is new is the 271 peer re- 
viewed air pollution health studies EPA evaluated prior to proposing the new stand- 
ards. What is new is there is so much science to support standards. When the first 
Federal air quality information was published in 1966-67, there was a crescendo of 
criticism regarding the adequacy of data. Compared to today’s information base, 
those critics were on sound ground. 

Mr. Chairman, in this context I would like to make an historical point. I find it 
ironic that the National Association of Manufacturers and its allies are protesting 
these new national ambient air quality standards. Prior to 1970, ambient air quality 
standards were adopted by localities in their air quality control regions based on 
citizen input and local perceptions of the threat of air pollution. That process proved 
unacceptable to industry because the standards proposed were often more strict 
than might be indicated by the federally published air quality criteria documents. 
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In 1970, the Nixon Administration proposed and Congress adopted national ambi- 
ent air quality standards. The decision to adopt national ambient air quality stand- 
ards was widely advocated and supported by the nation’s major polluting industries. 
They were the ones who wanted to use government science as the basis for air qual- 
ity standards. They were the ones that wanted EPA to adopt the air quality stand- 
ards. They were the ones who wanted to avoid the proliferation of and often differ- 
ing air quality standards around the country. 

Now EPA is doing the job that business wanted and Congress adopted in 1970. 
And now NAM and its allies don’t like the result so they want to change the rules 
of the game. 

EPA has nearly 30 years of experience and, as many lawsuits have affirmed, it 
is good at its job. 

I would encourage this Committee to tell the NAM and the Citizens for a Sound 
Economy and the various other groups who have lined up on the anti-clean air 
bandwagon to quit trying to change the rules that they helped make. 

Their opportunity to affect the cost of achieving these standards will come in the 
implementation phase. We are currently in the information stage. And the American 
people have a right to know the levels of air pollution which affect their health. 

Congress has never compromised this right to know. Congress has on two occa- 
sions, 1977 and 1990, provided more time to implement health based standards — 
in 1977, up to 10 years more; and in 1990, up to 20 years. 

But Congress has never bowed to pressure to compromise science. To do so would 
make a process of public health protection political rather than scientific. 

EPA has evaluated the science and proposed its judgment. The appropriate focus 
for this Committee and the Congress will be to assure a balanced and timely imple- 
mentation of the standards that recognizes the economic needs and interests of in- 
dustry and the need that millions of vulnerable Americans have for protection from 
the impact of smog on their lives. 

Congress has been doing that job for 30 years. We have proved that we can have 
a healthy and growing economy while moderating the health impact of pollution. 
And we have done so without compromising the public’s right to know what healthy 
air ought to be. 

Thank you. 


House of Delegates, 
Annapolis, MD, May 16, 1997. 

Hon. James M. Inhofe, Chair, 

Subcommittee on Air, Wetlands, Private Property 

and Nuclear Safety, 

Committee on Environment and Public Works, 

U.S. Senate, Washington, DC. 

Dear Senator Inhofe: Thank you again for the opportunity to participate in 
your recent hearings on the newly proposed national ambient air quality standards. 
I particularly appreciate the opportunity to respond to the questions Senator Baucus 
submitted in writing. 

Answer to Question 1. Prior to 1970, the Federal Clean Air Act provided for the 
consideration of economic and technological feasibility with respect to a number of 
the regulatory requirements authorized. The 1970 Act eliminated considerations of 
economic and technical feasibility with respect to most regulatory authority which 
impacted on health standards. But in the history of Federal clean air law there has 
never been any economic feasibility analysis required of the health-related ambient 
air standards, though from time to time that has been proposed unsuccessfully by 
polluting industries. 

The most significant debate over including a cost factor with respect to ambient 
standards occurred during the debate over the Public Health Service’s publication 
of an Air Quality Criteria document for sulfur dioxide. Coal and related industries 
argued that publication of data on the effects of sulfur dioxide on health should be 
accompanied by an analysis of the cost of achieving levels of air quality which would 
reflect those criteria. To the best of my recollection, this proposal never advanced 
to the stage of a legislative amendment because it was absurd on its face, as has 
been the discussion of cost in association with the current ambient air quality stand- 
ards. 

While the terminology has changed over thirty years, the facts remain the same: 
air quality standards are nothing more or less than the best professional judgment 
of the Environmental Protection Agency and its scientific advisors on the levels of 
air pollution at which health effects occur. Senator Muskie and his colleagues on 
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the committee on which you now serve unanimously agreed time and again that the 
public had a right to know the level of air pollution at which their health may be 
put at risk. They also unanimously agreed that when regulators and the Congress 
decided how and when those standards would be achieved, that would be the appro- 
priate time for consideration of economic and technical feasibility. 

As Senator Howard H. Baker stated at a hearing on air quality standards on July 
29, 1968: 


“Air Quality criteria are intended to delineate, on the basis of the best avail- 
able scientific and medical evidence, the effects of individual contaminants, com- 
binations of contaminants, or categories of contaminants or the constantly 
changing, somewhat indeterminate environment of man. Thus, economic and 
technological considerations are not relevant with regard to the establishment 
of ambient air quality criteria; they will be given full attention in the standard- 
setting procedures.” 


Answer to Question 2. As I indicated in my testimony, prior to 1970 the Federal 
air quality criteria information (the data which indicated what scientists said were 
the levels of air pollution at which health effects occurred) were made available to 
State and local air pollution control agencies for the purpose of determining air 
quality standards and establishing implementation plans. A review of the hearings 
held in the late 1960’s and early 1970’s by the subcommittee which you now chair 
would reveal that not only did community-based air quality standards decisions re- 
sult in very rigorous demands for protection from air pollution, but they triggered 
a significant level of citizen activism. “Citizens for Clean Air” groups sprang up 
across the country. In the eyes of many, air quality standards became a political 
decision, not a health-based scientific judgment. 

The Nixon Administration, responding to the business community, decided that 
a Federal Government scientific judgment was preferable to the politically powerful 
clean air demands of citizen activists. The result was the 1970 Act provision for na- 
tional ambient air quality standards. Thus, because the national ambient air quality 
standards are a product of a Republican President responding to demands of the 
business community, you can appreciate why I find today’s opposition to national 
standards by the business community and many Republican leaders to be so ironic. 

I hope these answers are responsive to your needs. If I can be of further assist- 
ance, please let me know. 

Sincerely, 


Leon G. Billings. 


Prepared Statement Hon. Richard L. Russman, State Senator from 
New Hampshire 

Mr. Chairman and members of the subcommittee, my name is Richard Russman, 
and I am a State senator from New Hampshire. I want to thank you for this oppor- 
tunity to testify about the clean air standards for ozone and particulate matter that 
have been proposed by the Environmental Protection Agency (EPA). 

As you know, New Hampshire is one of the northeastern States that is affected 
by ozone transport, so we have a very strong interest in seeing action taken to ad- 
dress the emission of precursors that lead to ozone formation. The respiratory prob- 
lems caused by excessive ozone exposure will continue to plague the citizens of my 
State, not to mention the health of natural resources, if action is not taken. In addi- 
tion, I believe the people of New Hampshire agree that the threat of fine particulate 
matter must be addressed, as called for by the American Lung Association and our 
Governor, the Honorable Jeanne Shaheen. 

I understand that this subcommittee is concerned about the process undertaken 
by the EPA in promulgating rules to address ozone and particulate matter prob- 
lems. Let me say at the outset, I am a proponent of the proposed rules and believe 
the EPA is going about the process of issuing final rules in a responsible manner. 
These standards must be established by relying on health based criteria only; that 
is very specific in the Clean Air Act. 

Recently, the National Conference of State Legislatures (NCSL) sent a letter to 
Ms. Mary Nichols, Assistant Administrator for Air and Radiation at EPA, citing nu- 
merous problems with the issuance of the proposed rule and compliance with Fed- 
eral statutes and executive orders. I disagree with the premise and findings of that 
letter and, as the core of my testimony, I will explain my reasoning to the members 
of the subcommittee today. 

First let us remember that this is a proposed rule — not final. Many of the argu- 
ments raised against the rule are based on the requirements necessary when an 
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agency promulgates a final rule. For that reason alone, many of the arguments 
raised by the NCSL have no validity. 

Second, many opponents criticize EPA for not seeking outside opinions or con- 
sultation with the States. Nothing could be further from the truth. Since February, 
1994, EPA Administrator Browner has been seeking the advice of affected parties 
on the issuance of these rules. Under the authority of the Federal Advisory Commit- 
tee Act (FACA), EPA established working groups to address ozone, particulate mat- 
ter and regional haze problems. These working groups depend upon the opinions of 
State and local governments, industry, small businesses and other interested parties 
to formulate strategies for attainment. 

These strategies are designed to help States with implementation programs, 
which are solely a State and local government responsibility. I do not believe the 
EPA simply is passing the buck when they claim they are not demanding specific 
regulatory activities. As you know, the EPA grants authority to the States to imple- 
ment the rules as they see fit through a State implementation plan. The NCSL rec- 
ognizes this in its letter to the EPA, stating that implementation of the Clean Air 
Act is being carried out by State and local governments.” 

I don’t believe it would be a stretch to say that the Congress and much of the 
country would be up in arms if the EPA directed the specific actions that States 
and localities must take. States have asked for and been given authority to imple- 
ment many Federal regulations. This is one of those cases where granting primacy 
(regulatory authority) has and should continue to work. 

In addition to bringing in the views of affected parties through the FACA process, 
EPA extended the comment period on the rule for 21 days. That extension has al- 
lowed more than 40,000 comments to be received via the mail and nearly 18,000 
phone and electronic comments to be delivered. 

The date for issuing the final rule also was extended after a request by the Ad- 
ministrator. It is important to note that the opponents of the rule were the primary 
constituency asking for that extension. In response to this, Ms. Browner returned 
to the judge who issued the initial ruling on particulate matter and petitioned for 
the delay. 

Finally, since issuing the proposed rules, EPA has expanded the representation 
on the PACA working groups to include more representatives from local govern- 
ments and small businesses. These actions were not required, but were carried out 
by the EPA to ensure adequate input from those expressing most concern. Not once 
in their letter does the NCSL recognize these ongoing efforts. 

With the chairman’s approval, I would like to submit for the record the member- 
ship of those working groups so that members of the committee will have an idea 
of the access that various interests have had to the rulemaking process. 

One concern raised by the NCSL letter that I would like to reinforce to you is 
the issue of funding. We all agree there will be some costs in implementing these 
rules, although those costs are several years away. With this in mind, the concern 
about section 105 funding, which provides technical and financial assistance to 
States, is one that is universal among States. Realizing the role that States and lo- 
calities play in implementing the nation’s environmental laws, I hope the Congress 
will see the wisdom in providing adequate funding to the EPA to assist in this im- 
plementation. 

While I am not a member of President Clinton’s party, I would like to state that 
I commend him for the efforts he has made to reform the regulatory process. Since 
1993, with the issuance of Executive Order 12866, this administration has made a 
concerted effort to streamline regulations and to provide justifications for rule- 
making. While cost benefit analyses are not a criteria of the Clean Air Act, the EPA 
complied with the Executive Order and provided the necessary justifications, includ- 
ing analyses of costs and benefits, to the Office of Information and Regulatory Af- 
fairs (IRA) at the Office of Management and Budget (OMB). Your committee and 
the entire Congress has access to these documents, which I suspect are more thor- 
ough than documentation for any other rule the EPA has ever promulgated 

In addition to administrative efforts to improve regulatory efficiency, the Congress 
passed and the President signed numerous pieces of legislation, specifically the 
Small Business Regulatory Enforcement and Fairness Act (SBREFA), that create 
obligations for the agencies in establishing rulemaking and give the Congress on 
oversight role before major rules can go into effect 

I believe this is an appropriate role for the Congress to play, and I think that is 
one reason that we are having this debate today. However, I do not believe the Con- 
gress should try to inject false arguments into the debate when the Clean Air Act 
is very specific — rules are to be promulgated following health based standards, 
which are to be reviewed at least every 5 years. In this case, the statute has been 
backed up by the courts regarding standards for particulate matter. 
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The regulatory impact analysis prepared by the EPA attempts to quantify benefits 
that sometime cannot be quantified, yet the estimated benefits far outweigh the 
overall costs. The Federal Register notice on the proposed rule states clearly that 
the regulatory impact analysis for the rules “will be available at the time the imple- 
mentation strategy is proposed.” I fully expect the analysis to be available and com- 
prehensive when the final rule is issued. 

The EPA has focused on health and the primary standard. I have come to the re- 
alization that the secondary standard, welfare, might provide significant additional 
benefits if those were quantified. Regardless, efforts to meet the primary standard 
also will benefit the welfare of Americans. 

As you know, vegetation is harmed by ozone exposure. Unlike most susceptible 
human populations, it has few means of staying indoors. Agriculture and tourism 
continue to be the major economic indicators for many districts in this country rep- 
resented by members of this committee. I am disappointed to see the agricultural 
community oppose the rule because increased incidences of high ozone exposure 
have reduced some crop outputs by more than 10 percent. Indeed, CASAC unani- 
mously recommended that EPA adopt a secondary standard for ozone more strin- 
gent than the primary standard. 

In addition, forest ecosystems from the southern Appalachians to the northern Ad- 
irondacks are threatened by high levels of ozone. Many States promote their natural 
areas for tourism, yet these beautiful mountains so far removed from urban settings 
are threatened by the precursors of ozone and the resulting “burn” that occurs at 
higher elevations. 

The benefits of protecting agricultural production (including timber) and tourism 
economies will be well worth modifying emissions standards for all the communities 
that depend upon these natural resources to support their economies. These impacts 
and benefits must be considered in any discussion of costs. 

I also would like to submit for the record, with the chairman’s approval, the re- 
cent findings of the Northeast States for Coordinated Air Use Management. These 
findings back up the need for more stringent ozone standards. 

In the case of standards for particulate matter, I believe the benefits will be sub- 
stantial. I find it distasteful to try to quantify the value of a life, let alone trying 
to do it for 15,000 individuals. The premature death caused by particulate matter 
and the debate surrounding the impacts reminds me of the debate about cigarette 
smoke. Scientist after scientist testified that smoking did not cause lung cancer and 
that epidemiological tests could not show causality. Just as we reached a clear indi- 
cation with cigarette smoke, the data now supports the link between particulate 
matter and respiratory illness. 

Since the 1970’s industry has tried to analyze the costs of complying with environ- 
mental regulations. I don’t believe it has ever made accurate estimates. 

Will there be some costs in implementing these regulations? Yes, and the EPA 
has made the best estimates available given the uncertainties of how the rules will 
be implemented at the local level. 

In establishing the health based standards, EPA should not consider costs. In con- 
sidering implementation strategies, EPA should and has consulted affected parties 
to consider costs, even before they have issued a final rule. 

I will remind you of the excessive costs estimated by the utility and industrial 
sector during the 1990 Clean Air Act debates. We all know that those horrific sce- 
narios did not and will not play out. Nor has the American economy gone down the 
tubes, if you will excuse the expression. On the contrary, technology has expanded 
to meet industrial demand, and States have found innovative and cooperative ways 
to meet attainment standards. 

We may not be able to reach 100 percent attainment compliance in the next 10 
years, but the effort to achieve those standards will be of value to every man, 
woman, and child in this country. That is a significant benefit. 

In conclusion, Mr. Chairman, we have in place a regulatory system that is more 
scrutinized today than at any time in recent history. I believe that is a good thing. 
But I also believe that when agencies are following their mandates, they should be 
given the necessary support to implement the laws the Congress has passed. 

That concludes my testimony. Thank you again for the opportunity to participate, 
and I will be happy to answer any questions from members of the committee. 
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4-24-1997 3:54PM FROM AIR-RESOURCES 6032711381 

State of New Hampshire 

DEPARTMENT OF ENVIRONMENTAL SERVICES 
6 Hiko Drive, P.O. Bo* 95. Cwwwi. NH 03302-0095 
603-27 1-3J03 FAX 603-271-2!67 

TOO Arac MVMK MmWOMt 

March II, 1997 


U.S. Environmental Protection Agency 
Air Docket (6102) 

Atm: Docket # A-9S-5S 
Waterside Mali. 

401 M Sheet, S.W. 

Washington, DC 20460 

Re: Prnnmerf NAAOS for Grou nd-Level Ozone and fine Particalaie Matter 

To Whom It May Concern: 

The New Hampshire Department of Environmental Services ("DES") believes that the U.S. 
Environmental Protection Agency’s (“EPA") newly proposed National Ambient Air Quality 
Standards (NAAQS) for ground-level Ozone (“ozone") and fine paniculate matter (“PMj/) are a 
Significant step in the right scientific direction in terms of protecting pubEc health and the environment 
and reducing the current prevalence of long range transport of airborne pollutants. 

Health effects research clearly indicates that there are no “adequately protective” exposure 
threshold levels for ozone or PM^.,. This fact has led to much confusion and disinformation about 
the effectiveness 'of, the new standards. The ample and incontrovertible fact that “less ozone is 
better has been obfascated by arguments that it is technically impossible to define an “adequately 
protective" standard for pollutants which do not exhibit strong exposure thresholds. 

A key ramification of this technical impossibility, however, is that longer exposures are better 
indicators of health impacts. As a result, DES welcomes EPA’s proposed adoption of a longer 8- 
hour ozone standard over the current 1-hour peaking standard. In fact, DES believes that the new 
ozone standard should reflect an even longer averaging time period than 8-hours. If utilized as a 
primary standard, for example, the seasonal approach EPA employed in its new proposed secondary 
standard would provide better public health protection against chronic ozone exposure. 

With regard to PM is , DES believes that EPA’s proposed standard will lead to significant 
public health improvements and substantial reductions in add rain, regional haze, and nitrogen 
deposition into lakes and estuaries. Health studies dearly demonstrate that the smallest airborne 
particles migrate most deeply into the human respiratory systetriand cause or exacerbate respiratory 
disease, Regrettably, some special interests imagine that causality .without epidemiology is not 
causality. Had this approach been employed, however, no warning ftom the Surgeon General about 
the health risks of smoking would have been published until 1996. Lives were saved by the Surgeon 
General’s causality-based warning; lives will simrlariy be saved by a lower PM^ standard. 
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U.S. Environmental Protection Agency, Air Docket (6102) Page 2 

Comments on Proposed Standards for Ozone and Fine Particulate Matter March 11. 1997 

DES is fully cognizant that the proposed ozone and PMjj standards may result in significant 
implementation costs. Cost is a crucial component in determining how and when a proper goal is 
reached, but it is not appropriate in determining whether or not the goal is a proper one. Although 
New Hampshire has several significant concerns about the planned interim implementation of the new 
NAAQS, New Hampshire does not dispute their underlying propriety or integrity. 


Regarding these concerns, it appears that EPA’s proposed Interim Implementation Policy 
(UP) f or the new standards will perpetuate - perhaps indefinitely for practical purposes - the injustice 
between upwind sources and downwind recipients of air pollutants that has become institutionalized 
in federal air policy. Change on this score is long overdue, and status quo policies - which require 
only status quo behaviors from upwind sources - can no longer be tolerated. Toward this end, DES 
asks EPA to thoroughly re-evaluate its HP, and to adopt a much more balanced, effective 
implementation strategy for the new standards than is currently planned. Further, as EPA is well 
aware, adequate federal resources are essential to the construction and operation of monitoring 
systems associated with the new NAAQS. Federal resources are also required to ensure that 
adequate technical analysis of monitored data is conducted - including speciation - so that source 
responsibility can be best understood and resulting control strategies optimized. 


DES applauds the courage which EPA has demonstrated in proposing new, more protective 
NAAQS for ozone and PMj.j. DES urges EPA to exhibit similar valiancy in addressing the 
implementation of these standards. Please let me know if New Hampshire can be of further assistance 
in this quest. 



Robert W. Vamey 
Commissioner 



cc: Governor Jeanne Shaheen 

Sen. Bob Smith 
Sen. Judd Gregg 
Rep. Charlie Bass 
Rep. John Sununu 
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New Hampshire Clean Air Strategy 
Advisory Committee 

March 11, 1997 


The Honorable Carol M. Browner 
Administrator 

U.S. Environmental Protection Agency 
401 M Street, S.W. 

Washington, DC 20460 


Re: Comments on Proposed NAAQS for Ground-Level Prone and Fine 


Dear Ms. Browner 

New Hampshire’s Clean Air Strategy Advisory Committee (Advisory 
Committee) has reviewed the proposed National Ambient Air Quality 
Standards (NAAQS) for ground-level ozone (ozone) and line particulate 
matter (PM XJ ). The Advisory Committee is a joint public-private group 
consisting of representatives from business and industry, environmental and 
health groups, state agencies (including DES), state legislators, and others. 
The group was convened in August 1996 to update the first edition of the 
New Hampshire Clean Air Strategy (published in 1994) and to address other 
important air concerns regarding public health and the environment. The 
comments expressed in this letter attempt to reflect a consensus of the group. 
Individual members of the Advisory Committee may also be submitting 
comments that reflect their own perspective. 

The Advisory Committee supports the U.S. Environmental Protection 
Agency’s (EPA) newly proposed NAAQS for ozone and fine particulate 
matter (PM^s) as a positive step forward in terms of protecting pubfic health 
and the environment The Advisory Committee .commends EPA for basing 
the proposed new standards on the best available health and scientific data. 

Briefly with regard to ozone, the Advisory Committee believes EPA is moving 
in the right direction to protect pubhc health with its proposed 8-hour, primary 
standard. Health efforts studies used by EPA indicate that there may be no 
absolute exposure' threshold level for ozone that guarantees absolute health 
protection for the entire population.- While this creates a dilemma for setting 
a health-protective standard, it also reinforces the simple and indisputable flirt 
that “less ozone is better.” 
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Ms. Carol M. Browner, EPA Administrator Page 2 

Proposed NAAOS for Ozone and Fine Particulate Matter March 10, 1997 

With regard to PM** the Advisory Committee believes that on a nationwide basis, EPA’s proposed 
standard will lead to significant public health improvements and substantial reductions in acid rain, 
regional haze, and nitrogen deposition into lakes and estuaries. Health studies relied on by EPA 
demonstrate that the smallest airborne particles migrate most deeply into the human respiratory 
system and cause or exacerbate respiratory disease. Studies also show that a potentially significant 
proportion of all airborne fine particulates in the Northeast are sulfates and nitrates of anthropogenic 
origin and are major causes of acid rain, regional haze, and nitrogen deposition. 

The Advisory Committee is concerned, however, that despite its downwind location. New Hampshire 
could continue to bear the brunt of reduction responsibilities while upwind jurisdictions - the source 
of much of the " 7 ™“ and PM problems - could continue to evade similar measures. New Hampshire 
will continue to do its fair share to reduce its emissions, but if upwind sources do not do their fair 
share, attainment will be impossible for New Hampshire The Advisory Committee asks EPA to 
ensure that this unacceptable circumstance of the current regulatory scheme is not perpetuated for 
several more years before being resolved. To this end, the Advisory Committee strongly supports 
rapid implementation ofPMjj monitoring and associated speciated monitoring and enhanced ground- 
level ozone monitoring to ensure that a balanced and fair implementation strategy is achieved. 

The Advisory Committee urges EPA to address the implementation of these standards by ensuring 
that any and all implementation requirements achieve better health and environmental results through 
fair, reasonable, flexible and cost-effective measures. Please let us know if the Clean Air Strategy 
Advisory Committee .can be of further assistance in this effort 

Sincerely, 

Henry \v5eux, VP L. Bruce Hill, Senior Staff Scientist 

Business & Industry Association of N.H. Appalachian Mountain Club 

cc: Governor Jeanne Shaheen 

Senator Bob Smith 
Senator Judd Gregg 
Representative Charlie Bass 
Representative John Sununu 
.Commissioner Robert W/ Varney 
John DeViUars, EPA.Region I Administrator 
Clean Air Strategy Advisory Committee 
Air and Radiation Docket . and Information Center 
Attn: Docket Number A-95-58 
Attn: Docket Number A-95-54 
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New Hampshire Clean Air Strategy 
Advisory Committee 

PRESS RELEASE 

For Further Information: 

Henry Veilleux, Business and Industry Association of NH, 603-224*5388 
L. Bruce Hill, Appalachian Mountain Club, 603-466-2721 ext.l 1 1 

March 13, 1997 

Business and Environmental Groups Hail EPA Smog Standards 

Concord, NH-An unusual and unprecedented alliance among business and 
environmental groups today praised Environmental Protection Agency Administrator 
Carol Browncr’s proposal to tighten air quality standards for smog. According to a 
March 1 1 letter released today (see attached), the New Hampshire Clean Air Strategy 
Advisory Committee hailed the new standards for ground level ozone and particulate 
matter air pollution as a positive step toward protecting public health and the 
environment The letter alsopraised EPA “for basing the proposed new standards on the 
best available health and scientific data.** The public comment period on EPA^s proposal 
closed yesterday. 

Convened in 1996 by NH Department of Environmental Services 
Commissioner Robert W. Varney to assist in updating the State’s Clean Air S crategy, the 
Advisory Committee is a joint public-private group consisting of representatives from 
business and industry, environmental and health groups, state agencies, state legislators, 
and others. 

The State of New Hampshire has been a leader in bringing various groups 
together to address environmental issues. Governor Jeanne Shaheen noted that, “The 
New Hampshire Clean Air Strategy Advisory Committee’s support for air quality- 
standards provides further proof that in New Hampshire, industry, environmentalists and 
state government can work together to protect the environment” 

In expressing his appreciation for the Advisory Committee’s comments to EPA, 
Commissioner V amey focused upon die unique balance of interests represented on the 
committee. “The fact that such a diverse group has reached a consensus opinion in 
support of the proposed standards should lend a great deal of credence to the committee’s 
position, one that wifi no doubt be heavily-weighed in EPA’s deliberations.” Varney sad 
that EPA expects to finalize new standards in mid July after reviewing all comments. 
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Committee member Dr. Bruce Hill, a scientist with the Appalachian Mountain Club (AMC) said, “AMC 
has recorded a decade of air pollution data from atop Mount Washington that demonstrates that even remote 
wilderness areas are impacted by these pollutants. The groups represented in this letter are acknowledging the 
importance of the standards in improving air quality in the downwind states and the sound science they are based 
on.” 

While endorsing EPA’s proposed standards, the letter, however, expresses concerns that despite its 
location downwind of many pollution sources. New Hampshire could continue to bear the brunt of reduction 
responsibilities, while upwind jurisdictions could continue to escape similar regulation. 

"New Hampshire will continue to do its fair share to reduce its emissions” said Henry Veilleux, of the 
Business and Industry Association of New Hampshire which represents over 400 businesses in NH, “but if 
upwind sources do not do theirs, attainment of the standards will be impossible for New Hampshire. The 
Advisory Committee is asking EPA to address the implementation of these standards by ensuring that any and 
all requirements achieve better health and environmental results through fair, reasonable, flexible and cost- 
effective measures.” 
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Prepared Statement of John Selph, Tulsa County Commissioner, Oklahoma 

Mr. Chairman and Members of the Committee, my name is John Selph. I am a 
member of the Board of Directors of the National Association of Regional Councils 
(NARC) and I chair NARC’s Air Quality Task Force. I am chairman-elect of the In- 
dian Nations Council of Governments (INCOG), the Metropolitan Planning Organi- 
zation for the Tulsa area, and I chair INCOG’s Air Quality Committee. 

On behalf of NARC, I appreciate your invitation to testify before the Subcommit- 
tee regarding the U.S. Environmental Protection Agency’s (EPA) proposed changes 
to the Clean Air Standards. The National Association of Regional Councils rep- 
resents some 300+ councils of government consisting of cities, towns and counties 
in metropolitan and rural areas from throughout the United States. These regions 
run the gamut from areas in severe non-attainment to regions that have always 
been in attainment. My comments reflect the policy positions developed by NARC. 
My comments also draw from my experience as a County Commissioner in Tulsa, 
Oklahoma and my academic background, which includes a Masters Degree in Public 
Health with an emphasis in Environmental Sciences. 

Before I discuss EPA’s proposed standards, let me tell you a little about Tulsa and 
our experience with air quality. Tulsa County was a non-attainment area until 
1990. We worked very hard locally to achieve attainment status, and our county 
achieved attainment status prior to the signing of the Clean Air Act Amendments 
in November, 1990. 

It was very important for us to avoid the stigma associated with being on the EPA 
non-attainment list, especially for economic development purposes. Since that time, 
we have worked even harder to maintain our clean air status. While our efforts 
have been wide-ranging, perhaps most notable was the creation of the nationally 
recognized Ozone Alert! Program, the nation’s first voluntary episodic emissions con- 
trol program. This program reflects our philosophy of seeking voluntary, common 
sense measures that are most effective in improving air quality, rather than the 
command and control approach too often used by the State and Federal regulators. 

Let me also say that both NARC and I recognize the importance of improving air 
quality, and we support actions to maintain and improve the health of all citizens 
when such actions are based on sound scientific and economic principles. In light 
of this, we are especially concerned about the conflicting opinions of the scientific 
community regarding the scientific basis for establishing new Ozone and Particulate 
Matter standards. There appears to be no scientific consensus that changing the 
standards at this time will result in significant public health benefits. Indeed, the 
scientific testimony presented previously to this committee, and the recently revised 
EPA exposure and risk assessment fundings, underscore this lack of consensus. 

EPA has stated that the proposed changes are policy-based rather than science- 
based. EPA also has stated that it believes existing clean air law requires that its 
analysis of the impact of the changes be based solely on the health aspects, and that 
adverse economic consequences that may result from the changes may not be consid- 
ered in setting the standard. In light of these concerns, we feel that considerable 
additional research, including additional epidemiological studies, are necessary be- 
fore new ozone and particulate matter standards are promulgated. Specifically, fu- 
ture epidemiological studies should focus on the interaction between different pollut- 
ants and whether these effects are additive, synergistic or antagonistic. 

The Clean Air Act has clearly had a demonstrable impact on reducing pollutants, 
thus improving air quality for all Americans. If EPA imposes its proposed ozone 
standards, the number of non-attainment regions nationally will increase, by EPA’s 
own estimates, from 68 areas currently to 185 areas — nearly a threefold increase. 
EPA’s action of designating additional areas as non-attainment will do nothing to 
improve air quality in our most polluted regions. In fact, these existing non-attain- 
ment regions are having great difficulty in achieving the current standards, so forc- 
ing a mid-course change at this time will only delay and disrupt both public and 
private initiatives designed to achieve the objectives of the Clean Air Act. Further- 
more, we are not convinced that the technology is in place, or even close at hand, 
to help us meet these proposed standards. 

With regard to the Proposed PM 2.5 standards, we believe that EPA lacks sufficient 
scientific evidence to justify revising the existing Particulate Matter standard. Al- 
though the scientific evidence does suggest some preliminary correlation of health 
effects, it is as of yet inconclusive. The current studies have not clearly defined pub- 
lic health effects from fine particles well below the existing standard. Additionally, 
the significant uncertainty and limited research regarding ambient concentrations 
of PM 2.5 due to the limited number of ambient air monitors in place support our 
concerns about the addition of this standard. We feel that in light of these concerns, 
which were substantiated at previous subcommittee hearings, considerable further 



474 


study is necessary before an additional particulate matter standard is promulgated. 
To this end, we are pleased to note that EPA has requested $28.4 million for partic- 
ulate matter research. 

Our experience in Tulsa has shown us that the goal of improving air quality is 
both worthy and attainable if approached in a common sense manner. In addition 
to our Ozone Alert! Program, Tulsa, by formal agreement with EPA and a host of 
other Federal, State and local partners, has become the nation’s first Flexible At- 
tainment Region (FAR). The FAR agreement enables us to implement a locally craft- 
ed strategy to reduce emissions, and gives us adequate time to evaluate results be- 
fore having to implement more stringent measures to meet our goals. This avoids 
the “one size fits all” command and control approach which historically has been im- 
posed by EPA. The FAR agreement came about because our local governments and 
private industry are committed to working together to improve air quality. The nec- 
essary ingredients to make this initiative work are flexibility and common sense. 
When we are allowed to develop our own program and local “buy-in” is assured, the 
willingness to commit the necessary financial and political capital to achieve results 
is more readily accepted. 

Recently, one of our refineries in Tulsa was the subject of an EPA enforcement 
action. The refinery, as part of its penalty, proposed to reduce the Reid Vapor Pres- 
sure (RVP) of its gasoline to 8.0 psi and pay a significant financial payment to EPA. 
Refineries and pipeline companies in the Tulsa area voluntarily reduce the RVP of 
their gasoline to 8.2 psi during the ozone season. The Federal mandated level is 9.0 
psi. We are told that the initial reaction of EPA was to reject the proposal and to 
require the refinery to identify another project to undertake as a Supplemental En- 
vironmental Project. The net effect on the Tulsa area would have been a net reduc- 
tion measured in pounds of emissions rather than the tons needed to maintain our 
attainment status. We expressed our concern to EPA and, thankfully, common sense 
prevailed. We understand that the agency has reversed its position, has accepted 
the 8.0 psi RVP, and has also directed that part of the fine go to the Tulsa area 
to finance free bus rides during the upcoming ozone season. We think this action 
by EPA will give us a significant boost in meeting our air quality goals. The action 
makes sense — a violation is enforced, and citizens — rather than just the U.S. Treas- 
ury will directly benefit. 

In essence, improving air quality can be achieved without severely disrupting the 
economy, and without increasing unfunded mandates. The imposition of standards, 
which even EPA states may be unachievable, will severely dampen the enthusiasm 
needed to maintain the momentum for improvement. Moreover, in the current 
ISTEA reauthorization debate there is discussion about eliminating the Congestion 
Mitigation and Air Quality Program. Without the CMAQ program, we would end 
up losing an important tool necessary to meet the long range goals of improved air 
quality. 1 would like to point out, however, that the current ISTEA legislation does 
not provide for areas that are in attainment, like Tulsa, to receive CMAQ funds to 
undertake air quality improvement programs. We would recommend that consider- 
ation be given to expanding the eligibility for receiving CMAQ funds to those areas 
that are in attainment that have a formal program in place designed to reduce emis- 
sions. An ounce of prevention is worth a pound of cure. 

In conclusion, Mr. Chairman, we believe that more thought and study must be 
accomplished before the standards are changed. The potential impact is great, and 
we must have more certainty and consensus before a major change, such as this, 
is initiated. Progress is being made in improving air quality and more will come if 
common sense and flexibility prevail. 

I appreciate being invited to participate in the Subcommittee’s hearings. On be- 
half of NARC, we look forward to working with the committee in your important 
task. 

Thank you for the opportunity to testify today. I respectfully request that my full 
statement be made a part of the official hearing record; and I will be happy to an- 
swer any questions you may have. 


Prepared Statement of Robert C. Junk, Jr., President, Pennsylvania 

Farmers Union 

Good morning, Mr. Chairman and members of the committee. My name is Robert 
Junk. I am president of the Pennsylvania Farmers Union. I am also a member of 
the board of directors of the National Farmers Union and appear here today on be- 
half of NFU. 
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The National Farmers Union, a general agricultural organization representing 
300,000 family farmers and ranchers, takes this opportunity to comment on the pro- 
posed changes to air-quality standards for ozone and particulate matter (PM). 

The National Farmers Union has a long history of supporting conservation pro- 
grams, because the family farmers, as stewards of the land, are concerned about the 
environment. Significant levels of emissions are already controlled because farmers 
and ranchers are using good soil and water conservation practices and are keeping 
their equipment in good operating condition. It is simply in their best interest to 
do so because they seek to preserve the land to pass on to future generations. 

National Farmers Union is concerned that the proposed changes to the air-quality 
standards for fine PM and ozone will greatly increase the regulation of farm oper- 
ations and increase costs to farmers both directly and indirectly. We are additionally 
concerned that there is currently no funding in place to offset these costs other than 
what the farmer will be required to pay. 

The costs of the proposed standards for ozone and fine particulate matter will fall 
heavily on individuals and State and local governments. Farmers, along with other 
other U.S. taxpayers, will pay for the new rules in many ways — through higher local 
and State taxes or through cuts in important State and local programs and services, 
including police and fire protection, education, help for the poor and homeless and 
other public programs. In a joint letter to the Environmental Protection Agency 
(EPA) Administrator Carol Browner, the National League of Cities, the Conference 
of Mayors, the National Governors’ Association, the National League of Counties, 
the National Conference of State Legislators, and other State and local organiza- 
tions said the “proposed new standards would have an enormous impact ... on the 
ability of State and local officials to meet other urgent priorities.” 

The new rules will change the way people live. The changes will range from the 
serious and expensive (higher State and local taxes and cuts in programs and serv- 
ices) to the moderately expensive (higher costs for things like electricity, cars and 
gasoline) to the aggravating and inconvenient (driving restrictions, increased auto- 
mobile inspection and maintenance programs and mandatory car pooling). 

State and local official are not the only ones criticizing EPA’s proposals. Criticism 
of the proposals are widespread within the Clinton Administration — a fact which 
EPA did not disclose to the public. A number of Federal agencies, including the 
Treasury Department, the Office of Science and Technology, the Department of 
Commerce, the Department of Transportation, and the Small Business Administra- 
tion, all said in documents just made public that the new standards are not justi- 
fied. Another agency, the President’s Council of Economic Advisors, said the EPA’s 
estimates of the cost of the new rules — a combined $8.5 billion, according to the 
EPA — is considerably off the mark. According the council’s estimates, the cost of the 
ozone standards alone will be $60 billion a year. 

How can we justify increased standards for air-quality in rural America when the 
Conservation Reserve Program is now facing significant funding reductions? To im- 
prove the quality of our air, we should increase funding for these conservation pro- 
grams rather than impose more regulations on farmers. In order to meet new stand- 
ards, according to a report of the State and Territory Air Pollution Program Admin- 
istrators and the Association of Local Air Pollution Control Offices (STAPPA/ 
ALAPCO), the agricultural sector may face tighter operational and processing con- 
trols to reduce particulate matter emission. STAPPA/ALAPCO’s proposed particu- 
late emission control options for agriculture include: 

• Wind breaks — and other residue management systems to reduce wind erosion. 

• Conservation tillage — use of special equipment to avoid mixing in residues. 

• Crop management — planting of legumes of grasses to build soils, grassed 

waterways. 

• Cover crops — planting alfalfa and winter wheat to protect vegetation. 

• Dust controls for storage areas — tarps, covers. 

• Grain elevators — cyclones, fabric filters, vents application of oils to grain to con- 
trol dust. 

• Grain Transportation — covers on conveyer belts, bucket elevators, etc. 

• Feed mills — moisture control measures and cleaning 

The U.S. Department of Agriculture and the Small Business Administration ques- 
tioned the EPA’s proposed standards on PM and charged that the new standards 
“are not based on adequate scientific evidence” and would have a “large economic 
impact” on “tens of thousands, if not hundreds of thousands of small businesses” 
and farms. USD A further claimed that “it is premature for the EPA to change the 
existing standard until scientific evidence is correctly obtained and interpreted.” 
USDA also noted the concerns held by farm groups that the new standards “may 
impose significant costs” on farmers, particularly the 71 percent of U.S. farms with 
annual sales of less than $40,000. The documents also suggest that the proposed 



476 


regulations may drive up farming costs such as fuel, fertilizers, pesticides, and nec- 
essary chemicals. 

When farmland regulations of this kind are determined, EPA and other govern- 
ment agencies should take into account the contribution of agricultural lands to im- 
proved air quality. Despite the fact that agriculture is not a major emitter of PM, 
the standards proposed by EPA would lead local and State governments to tighten 
regulation on farm operations. Because it is difficult to measure accurately the 
amount of fine particulate matter in the air, it is likely that under the new rules, 
arbitrary limits on what a farmer can till soil, harvest crops, or apply fertilizer could 
become an unfortunate reality. Although rural areas generally record low levels of 
pollution, these same areas could soon be in violation of the stricter standards if 
these proposed rules become law. 

Because the proposed standards would stiffen the regulations of particulate mat- 
ter, the impact of the new regulations would be significant to farmers. Fuel and en- 
ergy costs are the third largest non-agricultural input supply expense for American 
farmers, and under the proposed rules farmers will be required to pay even more 
for transportation costs. Furthermore, Federal, State or local regulators could decide 
that rural roads, including those on private lands, would need to be improved to 
meet the EPA’s proposed standards, which could be very costly to farmers. 

Agricultural operations have been interpreted as being a “significant source” of 
emission for particulate matter. Various agricultural facilities are presently being 
regulated in non-attainment zones primarily in the Southwest and Far West. Under 
the proposed PM 2.5 standards, new non-attainment zones may be proposed across 
the United States, potentially affecting all agricultural operations and family farms. 

We urge EPA to work closely with USDA and others to ensure the availability 
of the best data pertaining to emissions from agricultural activities and the effects 
of control programs on agriculture and rural communities. National Farmers Union 
is concerned about the potential effects that implementing control programs, de- 
signed to help areas attain the new standard, could have on small farms. EPA de- 
fines small entities in the Regulatory Impact Analysis (RIA) as establishments with 
less than 100 employees. In many areas of the country, agriculture is characterized 
by owner-operator firms that typically employ few, if any, hired workers. 

USDA’s most recent data show that 71 percent of U.S. farms have annual sales 
of less than $40,000, while fewer than 6 percent have annual sales greater than 
$250,000. In 1994 and 1995, farmers spent about $170 billion on farm inputs and 
services. Both direct and indirect energy inputs account for about 22 percent of the 
total expenditures for agricultural production, according to USDA. However, direct 
and indirect energy account for a considerable higher percentage of farmers and 
variable expenses. With energy constituting a high percentage of variable expenses 
for many major crops and for livestock, farmers are sensitive to changes in variable 
expenses because production decisions are based on the prices of variable inputs. 
Production and/or use of many of these inputs could be affected by emission control 
programs, including fuel that powers farm equipment, electricity, fertilizers, pes- 
ticides, and other agricultural chemicals. Because a large proportion of farms are 
small entities, increased costs for farm inputs would surely have a negative impact 
on their financial performance. 

We are also concerned that existing equipment on farms will be required to be 
altered to adhere to the new standard, resulting in significant expense to farmers 
during EPA review; we consider it to be an important time to define what equip- 
ment is considered “old” or “new”. Until now, we have been unable to determine a 
clear definition of these terms for farm machinery. Examples of PM emissions from 
agriculture include dust from cultivation and harvesting, wind-blown dust from 
feedlots, grain elevators and grain mills, and diesel soot. Emission of PM also in- 
clude PM precursors such as ammonia, which rises from feedlots and dairies, diesel 
emissions, nitrogen oxides and sulfur dioxides from industrial boilers, soot from fires 
and spray drift from crop protection products. 

National Farmers Union is concerned about the characterization of pollution in 
particular air sheds. Where does the pollution come from, and what activity caused 
it? What percentage of the total pollution inventory results from an activity? Are 
there cost-effective control strategies that reduce pollution while maintaining pro- 
ductivity? We believe a well coordinated research program with Federal, State and 
local participation is necessary in order to begin answering these questions. Without 
answers, controls could be costly and ineffective. 

In the spirit of cooperation, we believe it is imperative that USDA develop a spe- 
cific Memorandum of Understanding (MOU) with EPA to transfer technical exper- 
tise and support for those air-quality issues derived by the Clean Air Act Scientific 
Advisory Committee which significantly involve or affect the agricultural industry. 
Agricultural scientists possess the knowledge to provide this expertise which will 



477 


maintain USDA confidence and integrity among the agricultural industry producers. 
This must be a serious and outgoing commitment by USDA to provide this avenue 
of knowledge, research, development, and technology transfer. 

We found that many current, agricultural air-quality issues require additional un- 
derstanding and knowledge well beyond that which exists today. Examples are the 
unknowns about particulars emitted by wind-blown dust, field operations and 
nonroad-engine emissions. We would recommend you consider a departmental air- 
quality research initiative to provide the level of understanding of the environ- 
mental impacts this issue demands, in the same way in which we addressed water 
quality issues in recent years that is cooperatively handled by several agencies. 

We believe agricultural producers will continue to implement many of the air-con- 
trol measures to benefit our environment. It is imperative that farmers be provided 
the knowledge and flexibility to design and voluntarily apply air-quality controls lo- 
cally. Each area of the country faces different air-quality challenges. We urge you 
to encourage increased cooperation with EPA scientists, USDA officials, agricultural 
producers and others to arrive at control strategies that work. For example, some 
EPA regulations require a reduction in agricultural burning. However, the conserva- 
tion practice “Prescribed Burning” which has proven to be an effective tool for some 
selected production systems to control pest and diseases. This method does not ap- 
plicable in every case; therefore it is critical to have locally led efforts to achieve 
conservation goals. 

In conclusion, before more research can be completed to determine exactly how 
much PM 2.5 is emitted on farm operations, we strongly urge that no changes are 
made to current standards. As the control measures required under the Clean Air 
Act continue to be met, further reductions in particulate and ozone emissions will 
continue to decrease, and air-quality will continue to improve. We support the con- 
servation practices and other measures taken as part of the Clean Air Act, and we 
look forward to continuing to work with you on this important matter. 

EXCERPTS FROM ARTICLE V OF NATIONAL FARMERS UNION 1997 POLICY 
MANUAL SECTION 


0. Conservation 

We support the development of a one-stop conservation planning system for agri- 
culture through the Natural Resources Conservation Service (NRCS). A single con- 
servation plan jointly developed by the farm operator and the NRCS should be es- 
tablished to fulfill the requirements for the current maze of land and water regula- 
tions of various governmental agencies. 

Conservation programs should be good for the environment, reward stewardship 
of land and water resources, discourage speculative development of fragile land re- 
sources, strengthen family farming and enhance rural communities. 

The objective of the conservation plan must be to reduce and control wind and 
water erosion, prevent non-point pollution, and enhance the soil and water capac- 
ities of the land. 

The plan should designate which highly erodible soils should not be tilled and 
which may be tilled with approved conservation practices. It should clearly map and 
document both existing and drained wetlands, as well as any drains and channels. 
The plan should outline the conservation of wetlands, as well as the maintenance 
of drains and channels. It should also provide for meeting soil erosion goals and con- 
trolling non-point pollution. 

Such a conservation planning system should replace the existing sodbuster, 
swampbuster, Corps of Engineers flood-plain and other regulations which impact ag- 
ricultural lands. The plan should be supervised and approved by the USDA commit- 
tee process, with the technical assistance of the NRCS. 

Once the plan is filed with NRCS and implemented, a producer should be deemed 
to be in compliance with all Federal agencies. Producers should be allowed to rem- 
edy inadvertent or unavoidable failures to carry out conservation plan practices, and 
penalties should be based on the degree of the violation. Loss of full Federal farm 
program benefits should be imposed only in cases of purposeful destruction of con- 
servation practices. Current conservation compliance requirements allow too few op- 
tions to account for local involvement, climatic conditions, and geography, which are 
beyond producer control. 

1. Government Programs 

Government conservation programs should be funded at levels that will ensure 
the continued protection of our nation’s soil and water resources. Such financing 
should be on a long-term basis, providing Federal commitments for at least 5 years 
ahead and providing conservation assistance on a level designed to meet the needs 
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as shown in the Federal land conservation inventory and the appraisals under the 
Resource Conservation and Recovery Act of 1976 and other Federal studies. 

The needs are so widespread and urgent that any “targeted conservation” pro- 
gram would, if it were motivated by something more than budget savings, have to 
call for a vast expansion of Federal conservation investment. We request that Fed- 
eral financing to meet clean water and air standards of the Environmental Protec- 
tion Agency (EPA) be available to farmers from funds appropriated by Congress for 
this purpose, and that such funds be administered through the farmer-elected com- 
mittees. 

We urge continued improvement and acceleration of the small watershed pro- 
grams. 

We support the continuation and expansion of the Environmental Quality Incen- 
tives Program which includes, the Agricultural Conservation Program (ACP), Water 
Quality Incentives Program, Great Plains Conservation Program, the Colorado River 
Basin Salinity Control Program, and other soil and water programs, and we urge 
full appropriation of funding directed to family farmers and ranchers. 

We urge that ACP be funded at not less than the $500-million level as originally 
authorized by the Soil Conservation and Domestic Allotment Act of 1937, and we 
strongly urge that the conservation cost-sharing delivery system for all rural Fed- 
eral conservation cost-sharing funds be through the farmer-elected committee sys- 
tem. 

Farmers should be able to put strips into grass for soil conservation purposes and 
use these strips year after year for diverting and conserving without losing base. 

2. Agricultural Resources Conservation Program 

We support the Environmental Conservation Acreage Reduction Program 
(ECARP). We urge full funding of the three branches of ECARP — the Conservation 
Reserve Program (CRP), the Wetlands Reserve Program, and the Water Quality In- 
centives Program — to ensure proper implementation. 

We also support greater emphasis on improved farm management techniques. 
Teaching farmers to be the best possible stewards of their resources is a better long- 
term approach to sustainability than simple land retirement. 

We recommend that the payments due to cooperating farmers in ECARP be in 
cash, rather than in certificates or CCC commodities. 

We support the 25-percent-per-county acreage limit for ECARP. 

The CRP program needs to be closely monitored by the Natural Resources Con- 
servation Service (NRCS) and the Farm Service Agency (FSA) with enough funding 
to enforce contract requirements for adequate weed, insect, and fire control. Enroll- 
ees should be allowed to manage permanent vegetative cover to enhance wildlife 
habitat and ecosystem health. 

In extending the Conservation Reserve Program and CRP contracts, we rec- 
ommend that the program be better focused to serve the needs of family farmers 
and ranchers and to protect highly erodible land (HEL) and other environmentally 
sensitive lands. 

CRP lands which can qualify for the Wetlands Reserve or Water Quality Incentive 
programs should be extended and transferred to those programs through voluntary 
participation. 

All CRP lands currently enrolled in the program should be re-evaluated for con- 
tract. The most environmentally sensitive land should be given first opportunity for 
contract. 

CRP lands diverted into long-term timber and forestry conservation projects 
should be given a high priority for contract re-enrollment. We recommend that 
planting property to shelterbelts or other conservation measures be encouraged 
through reduced property taxes on those acres. We recommend that producers who 
destroy shelterbelts or wooded areas establish the same number of acres of new 
trees for a minimum of 10 years. 

We favor CRP contracts and contract extensions for periods of not less than 10 
years. We favor programs which maintain CRP lands in private ownership in the 
hands of resident family farm and ranch operators. 

Incentives to aid beginning farm and ranch families should be offered on land that 
was previously enrolled in CRP, but is not environmentally sensitive under the new 
rules and will not be re-enrolled. 

We urge that financial and technical assistance be provided to producers in pre- 
paring CRP acreages for sustainable agricultural systems that will meet established 
conservation standards. In addition, land managed with appropriate organic stand- 
ards while enrolled in CRP should be eligible for organic certification upon leaving 
the program. 
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In times of extended drought conditions or other weather disasters, haying or 
grazing on CRP acres should be allocated to all livestock producers based on need. 
The FSA farmer-elected county committees should be given authority to set the date 
of harvest, based on the nutritional value of hay. These regulations should be in 
place so the procedures are known in advance. The maximum landowner income 
from the haying and grazing should not exceed the annual CRP contract amount 
from that farm. 

3. Sodbuster and Swampbuster Provisions 

We support provisions which give the secretary greater authority in handling sod- 
buster and swampbuster violations. 

The goal of soil conservation practices should be to reduce soil losses to tolerable 
levels, or “T-levels.” We recommend that alternative conservation systems be used 
only in cases of financial hardship, after recommendation of local conservation offi- 
cials. 

We call upon Congress to designate the FSA as the single agency to regulate 
swampbuster provisions. 

4. Wetlands 

Wetlands deserve protection in order to preserve harmony with the nation’s land 
and its resources and natural systems on which all life depend. 

Requiring re-certification of wetlands at 5-year intervals creates a moving target 
for producers in their compliance efforts. While we support a single, coordinated ap- 
proach to wetlands protection, we believe that producers must be provided full op- 
portunity to participate in the development and review of such joint regulation. We 
reaffirm our support for making the NRCS and FSA the lead agencies in wetlands 
delineations on agricultural land. 

We support the joint efforts of these agencies to propose a single set of definitions 
and rules in the proposed revisions to the 1989 Federal Manual for Identifying and 
Delineating Jurisdictional Wetlands, which are pending release. However, the pro- 
posed manual’s exemption of the prairie pothole region of the United States from 
its coverage leaves many farmers with no chance for an improvement in wetlands 
procedures. This critical error must be corrected in the final manual, since commod- 
ity production and farm survival are at stake. 

In addition, we recommend: 

(1) that any and all wetlands determinations throughout the United States rely 
on the presence of all three of the following mandatory wetland criteria simulta- 
neously appearing on the same site year-round: (a) hydrology; (b) a predominance 
of hydric soil; and (c) a prevalence of hydrophilic vegetation; 

(2) that all existing wetland determinations be reevaluated under the proposed 
manual’s uniform definitions and procedures with the elimination of buffer zones; 

(3) that the Federal Government consult with State and local governments to de- 
velop a unified, mutually agreeable management program to protect our nation’s 
wetlands; 

(4) that a wetlands management program balance wetland values and the needs 
of the various States and their political subdivisions and individual property rights; 

(5) that any leaseholder, renter, or owner be compensated equitably for the taking 
of any lands through the classification of wetlands; 

(6) that for the protection and preservation of our natural resources as well as 
our human resources and our free-enterprise system and democratic way of life, the 
final interagency manual be revised with greater consideration for the food and fiber 
producers of the United States; 

(7) that regulations ought to be amended to allow farmers to mitigate wetlands 
in a given acreage, provided that there is no net loss of wetlands in that acreage; 
and 

(8) that Congress study the impact of current and any new wetlands proposals 
on agricultural producers, family timber operations, and rural communities and give 
careful consideration in identifying and separately regulating any artificially created 
wetlands. Induced wetlands should be exempt from wetland restrictions. 

5. Predator and Rodent Control 

Since the 1931 Animal Damage Control Act (ADC) mandates that the Federal 
Government protect the livestock industry from predatory loss, we recommend that 
the original intent of the law be enforced. 

Judicious use of control practices must be continued on Federal, State, and pri- 
vate lands to control coyotes and other predators. 

To the extent that an adequate ADC program is not available to farmers, we rec- 
ommend that a federally financed indemnity program be instituted to pay for live- 
stock losses. 
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Prepared Statement of Bob Vice, President, California Farm Bureau 
Federation, on behalf of the American Farm Bureau Federation 

Thank you, Mr. Chairman, for the opportunity to provide testimony for this im- 
portant hearing on air quality. I am Bob Vice. I own and operate a wholesale citrus 
and avocado nursery and farm avocados near Fallbrook, California. I am President 
of the California Farm Bureau Federation and today I am representing the Amer- 
ican Farm Bureau Federation, the nation’s largest general farm organization with 
more than 4.7 million member families. Our members grow every type of farm com- 
modity found in America. I am pleased to have the opportunity to discuss with you 
today the impacts of new air standards on the agricultural community. My com- 
ments focus primarily on the Environmental Protection Agency’s proposal to revise 
the National Ambient Air Quality Standard (NAAQS) for particulate matter. 

As a preface to my comments, I think that it would be appropriate to share with 
you a portion of Farm Bureau’s policy on air quality that was adopted by delegates 
to our annual meeting. It clearly outlines the position of America’s farmers and 
ranchers regarding the importance of clean air. It reads, in part: 

We support a healthy environment. We support government policies that: Are 
based on sound scientific evidence; provide incentives to industries seeking to 
become more energy efficient or to reduce emissions of identifiable atmospheric 
pollutants; seek cooperation of organizations and governments, foreign and do- 
mestic, to develop better understanding and research on the implications of at- 
mospheric pollution and the means of preventing it. 

The evidence is quite strong that conservation has been a priority for farmers and 
ranchers for many years. There has been, and continues to be, a tremendous 
amount of conservation activity by farmers and ranchers across the country. These 
activities include such things as protecting wildlife habitat, creating wetlands, 
grassed waterways and field buffer strips. We also use conservation tillage tech- 
niques and cover crops, and plant trees and vegetation for windbreaks. 

All these activities reduce wind erosion of the soil, which in turn, provides cleaner 
air. The Conservation Reserve Program alone will idle up to 36.4 million acres 
across the country that provides vegetation that stabilizes soil and prevents wind- 
blown dust. Wind erosion on 84 percent of the nation’s rangeland, 86 percent of the 
cropland, and virtually all of the pasture land is now less than the tolerable soil 
loss rate — meaning, the rate at which soil erosion can occur without surpassing the 
natural rate of soil regeneration (which is 2-12 tons per acre per year). And soil 
lost to wind erosion continues to decrease as farmers expand these extremely envi- 
ronmentally beneficial practices (Attachment I). Farmers are cleaning the air and 
should get credit for those activities. 

Make no mistake: we are all for clean air, and this debate today is about how 
to continue to achieve those goals. 

Agriculture is concerned because EPA estimates that 34.3 percent of fine particu- 
late matter can be attributed to agriculture and forestry. Regarding this question- 
ably large estimate, I quote Dr. Calvin Parnell, a professor of Agricultural Engineer- 
ing at Texas A&M University and a member of the U.S. Department of Agriculture’s 
Task Force on Air Quality. He says, and we agree, that: 

The data used to develop this inventory was based on erroneous emission fac- 
tors published by EPA for cattle feed yards, feed mills, grain elevators and dust 
from farmers’ field operations. 

Those comments were made last week in a hearing held by a subcommittee of the 
House Agriculture Committee. Furthermore, I quote the Honorable Larry Combest, 
Chairman of the House Agriculture Subcommittee on Forestry, Resource Conserva- 
tion, and Research from that same hearing. He says, and we agree, that: 

The science employed in developing this rule is not up to par, and I’m con- 
cerned that farmers could bear the brunt of a bad policy based on equally bad 
science. We don’t have the research yet to know whether we can actually attain 
these standards, how much it will cost the agriculture industry and the consum- 
ing public, and how much agriculture activity actually contributes to air pollu- 
tion problems. (Attachment II). 

We share these same concerns. We also commend and extend the comments 
raised by the USDA, the USDA Task Force on Air Quality and the Small Business 
Administration in regards to economic impacts of this standard on farms and 
ranches (Attachment III). 
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CALIFORNIA SITUATION 

Today, however, I want to focus on actual situations those of us involved in Cali- 
fornia agriculture already face in regard to the present PMio Non-Attainment Area 
for central and southern California, as determined by the 1990 Amendments to the 
Clean Air Act. Under this status, a major portion of California’s agriculture has 
been faced with a number of challenges which, in many cases, are yet to be resolved. 
Agriculture in other areas of the country may face the same situation if a new PM 
standard is imposed. 

The money, time and resources we have spent attempting to meet the PMio ambi- 
ent air quality standard have given us plenty of reasons to know that we cannot 
jump immediately into a new air quality standard of which we know so little about. 
It is an absolute necessity to allow science surrounding PM 2.5 to develop, so that 
intelligent, reasonable and justifiable decisions can be made. 

Let me expand on one of our air district’s experiences in dealing with the present 
PMio standard. These are examples of situations agriculture has faced in the San 
Joaquin Valley Unified Air Pollution Control District. 

Example 1 

The emission inventory for agricultural tillage operations was the focus of the ini- 
tial discussions with the air district. There are two major problems identified in this 
inventory. First, the actual number of passes the equipment makes per acre, and 
second, the PMio emission produced from each type of operation such as disking, 
ripping or furrowing. This problem was due to the fact that information, published 
by the EPA, indicated that alfalfa was disked eight times per year, rice 13 times 
per year and rangeland twice per year. This greatly overestimated the emissions 
and made agriculture the prime target. First, farmers disc and seed alfalfa maybe 
only once every three or more years, not eight per year, and farmers don’t even disc 
rice or rangeland at all, much less 13 and two times per year, respectively. 

Some of the control measures suggested for agriculture operations included: sprin- 
kler irrigation on fields prior to planting; water tanks mounted on tractors and 
water sprays on the back of disking equipment (without taking into account that 
water is of a premium in California); and the use of shaking equipment to shake 
trucks and farm implements prior to exiting a field or unpaved road onto a paved 
road (this would supposedly eliminate the carry-out of mud or dirt, which would 
later be entrained into the atmosphere by cars or trucks on paved roads). These ir- 
rational and impractical controls would have done little if nothing to clean the air 
and would have been extremely costly for California agriculture, had they not been 
corrected. 

Just by updating the inventory with current acreage information for each crop 
and correcting the number of passes per acre for tillage equipment, the agricultural 
PMio emission inventory for tillage operations was reduced 30 percent. 

Example 2 

At one point it was discussed that farms should be permitted by their local air 
districts. In the San Joaquin Valley alone, it was speculated that over 31,000 per- 
mits would need to be written for farms. Each silage pile, unpaved road and equip- 
ment storage yard, to name a few, would have been permitted. The District esti- 
mated that it would need 70 additional permitting engineers to process air quality 
permits just for farms. 

Example 3 

As I indicated, information used by the air districts identifies agriculture as a pri- 
mary source of PMio emissions. For the past 5 years, California’s agriculture com- 
munity has fought to address the deficiencies in those inventories. One example is 
windblown dust emissions from agricultural lands. In the original inventory, it was 
assumed that all farming in California was “dryland” farmed. It assumed that the 
land was not irrigated, and that there was no vegetation cover, or cover canopy, 
from the crops. Once irrigation and vegetation cover was put into the wind erosion 
equations, the wind erosion PMio emission inventory was reduced an incredible 80 
percent from 410 tons per day of PMio, to 58 tons per day of PMio. 

Example 4 

Probably the most blatant example of an inaccurate inventory, which would have 
cost the agricultural industry thousands of dollars, was the initial emission inven- 
tory for combustion engines used to drive irrigation pumps. The original inventory 
estimated nitrogen oxide (NOX) emissions (a precursor of PM) at 626 tons per day 
from all the pumps in the San Joaquin Valley. This would be the highest emissions 
category for NOX emissions in the San Joaquin Valley exceeding all the mobile 
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sources including all cars and trucks, which together only emit 353 tons per day. 
Driven by agricultural inquiries, a new study was commissioned that was based on 
actual interviews with 360 farmers. The new study determined that the NOX emis- 
sion for these pumps is only 32 tons per day. 

We have only begun to address agriculture’s concerns with PlVho estimates, many 
of which are still unaddressed and uncorrected. Furthermore, other PMio issues are 
still arising. For example, EPA is also looking at NOX and ammonia (NH3) from 
soils as contributors to ambient levels of PMio. This could mean farmers will also 
have to address the application of fertilizers and pesticides as an air quality con- 
cern, not to mention livestock. Yet, recent studies performed in the Valley indicate 
that there are very little NOX or NH3 emissions from the soil. Questions about how 
much particulate matter is released into the air through natural occurrences, such 
as high wind or volcanoes, also remain to be addressed (Attachment 111). 

Considering all these discrepancies, it is unbelievable that we are now again faced 
with the same problems, only this time with smaller particulate matter. Based on 
the 1994 Emissions Inventory for the National Particulate Matter Study, fugitive 
dust emissions from agriculture have been listed as the third largest source of PM 2.5 
nationwide, falling behind paved and unpaved roads. This is hard to believe, since 
there has never been any actual PM 2.5 emission data taken on agricultural tillage 
equipment using EPA approved PM 2.5 samplers. All of these examples only empha- 
size the necessity to fully study PM 2.5 before deadlines are set and rules are devel- 
oped. 

CALIFORNIA STUDY 

In attempting to resolve some of the previously mentioned issues, it became nec- 
essary to conduct a multi-year, multi-faceted air quality study. Such a study was 
developed and is now underway in California. This study, known as the California 
Regional Particulate Matter Air Quality Study (CRPMAQS), will address all areas 
of PMio and PM 2.5 issues. This includes emissions determinations and quantifica- 
tions, data analyses, demonstration studies, ambient air quality measurements and 
model development. USDA is playing a major role in this study by helping to fund 
emissions studies for agricultural activities and operations. Once completed, it will 
be the source by which decisions on particulate matter will be made in California, 
and will serve to aid other areas in the Nation and the world in their particulate 
matter decisionmaking process. 

This comprehensive study, however, will not be completed for roughly 5 years. I 
want to emphasize that this study is the first comprehensive study that actually 
measures, instead of estimating, agriculture’s PM2.5 emissions. In order to avoid the 
mistakes made for PMio, this study and others like it must be completed before cost- 
ly implementation activities, attainment deadlines and regulations are set in place 
for yet a new PM standard. 


CONCLUSION 

In conclusion, I want to reiterate that much work is yet to be done in the agri- 
culture industry before a new standard is set for particulate matter. We must de- 
velop an accurate measurement method for PM2.5 in order to determine and quan- 
tify the significant sources of PM2.5 and we must complete the necessary research 
to understand the true nature and formation of PM2.5, so as not to make the same 
mistakes that we are making with agricultural PMio emissions. 

A shotgun approach will only serve to put American agriculture out of competition 
with other countries and put agricultural producers out of work. Because U.S. agri- 
cultural commodity prices are tied to world prices, a farmer cannot simply “pass on” 
the cost of doing business to the consumer. In other words, “we are “price takers” 
and not price makers.” Therefore, any increase in operational costs of farming be- 
comes significant and must be based on accurate information that justifies the ex- 
penditures. 

We also want to be careful in not tipping the balance of regulation in this country 
to far as to force our grocers to fill market orders with food purchased from other 
countries that do not always meet the same safeguards and health standards as 
U.S.-produced commodities. 

The agriculture community enjoys breathing clean air as much as anybody, but 
it doesn’t want to waste money on control measures that have little or no effect on 
cleaning up the air of this Nation. 

Finally, the USDA must maintain a strong presence as discussions continue on 
these new standards. The USDA, the Small Business Administration and the USDA 
Agricultural Air Quality Task Force must continue to demand that the concerns of 
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America’s farmers and ranchers are addressed by the EPA in order to ensure a con- 
tinued safe, abundant, healthy and affordable U.S. food supply. 

I end on a note of caution as expressed by Paul Johnson, Chief of the USDA’s 
Natural Resources Conservation Service, as he remarked in last week’s hearing 
that: 

When local air quality administrators make decisions about which pollution 
control programs to implement, they will consider factors such as the percent- 
age of total pollution in the airshed that is caused by a specific activity or 
source, and costs and benefits of implementing a set of controls on these activi- 
ties. Agriculture is practiced throughout the country using many different tech- 
nologies on a variety of soils and in a variety of climates. Conditions, technology 
and practices, along with a number of other factors determine emissions. Agri- 
cultural emissions are highly variable within and across airsheds and must be 
evaluated carefully. 

Thank you. 



484 


S 


QA 

0) 

0 

QA 

QA 



g 

b? co O 

tS '5b -c 

.8 a £ 

O 2° 

*.“«•§ 
S £. S3 

S 3 -2 

43 § S 

M 3 S 
►.O'C/J 

S M T3 

<s 5 d 

<73 <, c3 




485 



486 


Conservation Practices Prevent 
Wind Erosion 


• The average annual rate of wind erosion on cropland has 
declined from 3.3 tons in 1982 to 2.5 tons per acre in 1992. 

Most of the improvement occurred between 1987 and 1992. 

• Wind erosion on 84% of the Nation’s rangeland, 86% of the 
cropland, and virtually all of the pastureland is less than the 
tolerable soil loss rate - that is, the rate at which soil erosion 
can occur without diminishing the soil’s inherent long-term 
productivity. 

• The four states with the most wind erosion on cropland (Texas, 
Minnesota, Montana and Colorado) had 58% of all cropland 
wind erosion in the Nation. By contrast, the three states with 
the highest average annual rates of cropland wind erosion 
(New Mexico, Arizona, and Nevada) had only 5% of all cropland 
wind erosion because cropland is not extensive in those states. 

• Erosion control is not a permanent accomplishment. Changes in 
conservation technology and application need to keep pace with 
changes in natural resources conditions, land use and production 
technology and methods. 



Source of iafocmabon is the Naooaal Resources Inventory, distributed by USDA/NRCS 






487 






488 


COMMERCE COMMITTE E 

NEWS RELEASE 


FOR IMMEDIATE RELEA8E CONTACT: MIKE COLUN8 

WEDNESDAY, APRIL 9, 1997 TEL.: (202) 2294736 

USDA. SBA QUEST ION NEW EPA rtf gfiff A/ ff mu (gff. (Iftf mucyrg tfffnui 
Scientific Justification Questioned. Impact on Small Businesses and Farmers Cited 

WASHINGTON (April 8) - In document* released today by the House Commerce Committee, both 
the Department of Agriculture and the Small Business Administration questioned the EPA’s proposed 
new air quality standards for fine dust and ground-level ozone, charging that the new standards ‘are 
not based on adequate scientific evidence' and would have a ‘large economic impact" on tens of 
thousands, if not hundreds of thousands of small businesses’ and farms. 

The documents, handed over to the Commerce Committee in response to a request by 
Chairman Tom Bliley (R-VA), show that both the Agriculture Department and the Small Business 
Administration challenged the new rales. The Agriculture Department was especially critical, 
charging that ‘it is premature for the EPA to change the existing standard until scientific evidence Is 
correctly obtained and interpreted* and noting the concerns of farm groups that the new standards 
‘may impose significant costa' on farmers, particularly the 71 percent of U S. farms with annual sales 
of lees than $40,000. The documents also suggest that the proposed regulations may drive up 
farming costs such as fuel, fertilizers, pesticides, and chemicals. 

In correspondence with the Office of Management and Budget, the Agriculture Department 
noted its agreement with the Smal Business Administration regarding the potential impacts of EPA's 
proposals on small businesses. In a November. 1996 letter to EPA Administrator Carol Browner, the , 
SBA had charged that EPA's proposed raise would have ‘shockingly high impacts' on smal 
businesses, and emphasized that the proposals are ‘certainly one of the most expensive regulations, 
if not the most expensive regulation faced by small busi nes se s In ton or more years.' 

In releasing the document* today, Bliley charged that they show, once again, that serious 
concerns about the j u st i fication and Impact of the EPA's new rales exist within the Clinton 
Administration Itself.* 

Bliley pledged that the Com m erce Committee "will continue to vigorously explore the scientific 
basis of EPA's proposals, and redouble our efforts to force EPA to obtain and make available the 
data underlying the key studies upon which the agency retied in writing these rales — something that ’ 
to date, EPA has not done.* . 


-30. 


EDITOaS : TO OBTAIN COPIES OP THE USDA AND SBA DOCUMENTS (U PACTS), CALL 282-225- 
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Long-range transport of North African dust to the eastern United States 

Kevin D. Perry, Thomas A. Cahill, Robert A. Eldred, and Dabrina D Dutcher 
Crocker Nuclear Laboratory. Air Quality Croup, University of California, Davis, California 

Thomas E. Gill 

Wind Erosion Research Unit, USDA-ARS, Lubbock, Texas 

Abstract The long-range transport of North African dust to the Middle East, Europe, South 
America, and the Caribbean has been well documented during the past 25 years. With the advent 
of routine collection and analysis of tine aerosols at national parks, monuments, and wilderness 
areas in the continental United States, these North African dust incursions can now be tracked, 
characterized, and quantified across much of the eastern half of the U.S. Identification of the 
North African source of these dust episodes is confirmed by mass distribution measurements, a 
characteristic Al/Ca ratio, isentropic backward air-mass trajectories, and sequential plots of the 
spatial distribution of the dust plumes. North African dust incursions into the continental U.S. 
persist for -10 days and occurred, on average, 3 times per year from 1992 to 1995. Fine soil 
mass usually exceeds 10 pg m' 3 during these dust episodes and dominates local fine soil dust by 
an order of magnitude or more, even in the so-called "dust bowl" states of the central U.S. Size- 
resolved measurements of elemental composition taken during July 1995 indicate that the mass 
mean diameter of the transported North African dust is < 1 pm. The high mass scattering 
efficiency and abundant particle surface area associated with these submicron soil aerosols could 
have important consequences for both the radiative balance of the region and the chemistiy of the 
local aerosols during summer when the long-range transport of North African dust to the U.S. is 
most common. 

1. Introduction 

The arid regions of North Africa are a prodigious source of soil dust Every year, vast 
quantities of soil are lofted from the earth's surface during dust storms and transported away from 
the continent on the prevailing winds [Chester et al., 1971; Carlson and Prospero, 1972; Parkin 
et ai, 1972; Prospero and Carlson, 1972], These dust plumes are plainly visible in satellite 
photographs, extend for thousands of kilometers, and can persist for many days. They have 
extremely deleterious effects on the air quality near the African continent, but are also important 
on a global scale. For example, the North African dust reduces visibility, modifies the 
temperature structure of the atmosphere [Carlson and Caverly , 1977; Karyampudi and Carlson , 
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1988], provides important nutrients to and influences the biogeochemistry of oceanic ecosystems 
[Savoie and Prospero, 1980; Graham and Duce, 1982; Carder et al., 1986; Talbot et al., 1986; 
Duce et al, 1991; Kremling and Streu, 1993; Gelado-Caballero et al., 1995; Swap et al., 1996] 
and terrestrial ecosystems [Graham and Duce, 1982; Reichholf, 1986; McDowell et al., 1990], 
acts to neutralize the acidity of precipitation [Prodi and Fea, 1979; Loye-Pilot et al, 1986; 
McDowell et al., 1990; Talbot et al, 1990; Sequeira, 1991; Roda et al, 1993], and alters the 
albedo over large regions of the northern hemisphere [ Fraser , 1976; Carlson, 1979; Coakley and 
Cess, 1985; Jankowiak and Tame, 1992; Li et al, 1996; Swap et al., 1996, Sokolik and Toon, 
1996; Tegen et al., 1996], The frequency and severity of the North African dust events is also 
thought to be a sensitive indicator of desertification of the Sahel region of Africa [Prospero and 
Nees, 1977, 1986; Tegen and Fung, 1995; Swap et al., 1996], 

Although gravitational settling quickly removes die largest soil particles from the dust 
plumes [Westphal et al., 1987], North African dust is regularly transported to places as far away 
as Europe [Pitty, 1968; Chester et al., 1984; Prodi ami Fea, 1979; Reiff et al, 1986; Alpert and 
Ganor, 1993], the Middle East [Ganor, 1991], South America [Prospero et al., 1981; Talbot et 
al, 1990; Swtq> et al., 1992], and the Caribbean [Carlson and Prospero, 1972; Glaccum and 
Prospero, 1980; Morales, 1986], where dust concentrations have reached 500 pg m' J [Talbot et 
al, 1986], In fact. North African dust is so common in the Caribbean that it is believed to be the 
parent material of certain soils on mountainous islands in the region [AfuAs et al , 1 990], 

Although North African dust has also been observed on the southeastern coast of the U.S. 
(e.g., Miami, Florida) [Prospero and Carlson, 1972; Savoie and Prospero, 1977; Carder et al. 
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1986], and in the Midwestern U.S. (Illinois) [ Gate and Prospero, 1996], the frequency, spatial 
extent, and mass concentrations of these dust incursions have not previously been characterized. 
This paper uses data from the Interagency Monitoring of Protected Visual Environments 
(IMPROVE) fine aerosol monitoring network [ Eldred et al., 1990; Malm et al., 1994] to show 
that significant concentrations of North African dust are regularly transported to the eastern U.S. 
during the summer months. A brief overview of the instrumentation and IMPROVE network is 
followed by a detailed case study of a particularly large dust episode to establish its provenance. 
The frequency, typical spatial extent, mass concentration, and mass distribution of the North 
African dust episodes in the eastern U.S. are then estimated. Some potential consequences of the 
large dust episodes are mentioned in the last section of this paper. 

2. Instrumentation and Data Set Description 

Most of the data presented in this paper was collected as part of the normal operation of the 
IMPROVE fine aerosol monitoring network. This network has ~70 sites in the contiguous U.S., 
Alaska, Hawaii, and U.S. Virgin Islands (Fig. 1). A detailed description of the standard 
IMPROVE aerosol sampling system, protocols, and analysis techniques can be found in Eldred 
et al. [1990] and Malm et al. [1994], Thus, only a brief description of the sampling and analysis 
techniques relevant to this paper are provided. 

The IMPROVE network samplers operate two times per week (Wed. and Sat) for a 24-hour 
period starting at midnight It collects particles with diameters < 2.5 pm (i.e., PM 2J ) and < 10 
pm (i.e., PM,„) on chemically inert 25 mm stretched Teflon filters. The PM 2 i Teflon filters are 
analyzed gravimetrically, by Particle Induced X-ray Emission (PIXE), and by X-ray 
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Fluorescence (XRF) to provide measurements of particle mass and elemental composition 
[Cahill el al., 1984; Malm el al., 1994], The PM !0 aerosols collected on the Teflon filters, 
however, are typically analyzed for gravimetric mass only. The IMPROVE network also collects 
PM,, aerosols on Nylon filters that are analyzed by ion chromatography to provide 
measurements of particulate nitrate and sulfate ions. To prevent the unwanted collection of 
gaseous nitric acid (HNO,) and sulfur dioxide (SO : ) on the Nylon filters, potassium carbonate 
(KjC0 3 ) coated denudeis are placed within the sampling inlets of these modules. 

Estimates of the soil dust concentration are made by combining the masses of the elements 
predominantly associated with the Earth's crust (i.e., Al, Ca, Fe, Si, and Ti) [Flocchini et al., 
1981; Cahill et al, 1981]. These crustal elements are assumed to be in the fotm of their normal 
oxides [Seinfeld, 1986] and must, therefore, be multiplied by their corresponding molar 
correction factors [Malm et al., 1994] before they are combined to calculate the mass of the soil. 
A 16% correction is then made to account for the presence of other soil elements, such as K, Na, 
Mn, Mg, and V, that are not included in the linear combination. Justification for this procedure 
and the formula that is used to estimate the soil dust concentrations can be found in Malm et al. 
[1994]. 

An 8-stage Davis Rotating-drum Unit for Monitoring (DRUM) impactor [Cahill et al, 1985] 
was used to make size-resolved measurements of elemental composition during the Southeastern 
Aerosol Visibility Study (SEAVS) that took place at Great Smoky Mountains National Park 
(Tennessee) from 15 July - 31 August, 1995 (Fig. 1). The DRUM is a Lundgren-type, rotating 
drum, cascade impactor that uses a series of single round jets to separate aerosols based on their 
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aerodynamic diameters. It operates at a flow of 1.1 liters min' 1 and separates aerosols into the 
following size ranges: -15 - 10 pm, 10 - 5.0 pm, 5.0 - 2.5 pm, 2.5 - 1.15 pm, 1.15 - 0.56 pm, 
0.56 - 0.34 pm, 0.34 - 0.24 pm, and 0.24 - 0.069 pm [Raabe et al., 1988]. Aerosols were 
collected on 480 pg cm' 2 mylar strips that had been coated with a 5 pg cm' 2 layer of Apiezon type 
L grease to minimize particle bounce-off. This grease coating reduces the mass of incorrectly 
sized soil particles in the smaller stages of the DRUM impactor by a factor of 1000 [Cahill et al., 
1985], A 25 mm stretched Teflon after-filter collects aerosols with aerodynamic diameters < 
0.069 pm. The DRUM stages were set to rotate 2 mm every four hours and were analyzed by 
PIXE to provide size-resolved measurements of elemental composition with four hour resolution. 

3. Case Study of a Regional Dust Episode in the Eastern U. S. 

Several extremely large soil dust episodes have been observed in the eastern half of the U.S. 
during the last five years. In this section, one of these events is described in detail to provide 
evidence that the dust originated from North Africa. The long-range transport of North African 
dust into the interior of the continental U.S. is plausible given that copious quantities of North 
African dust are regularly transported to the Caribbean (Fig. 2) [Carlson and Prospero, 1972; 
Glaccum and Prospero, 1980; Morales, 1986; Swap et al., 1996]. The soil concentrations 
associated with the these dust episodes are so large that the annual mean PM 2S soil concentration 
is much higher at Virgin Islands National Park (3.25 pg m' J ) which is in the Caribbean Sea than 
at any of the sites shown in Fig. 1 (Table 1). This remarkable fact makes Virgin Islands National 


Park the dustiest of all the IMPROVE sites. 
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The dust episode that this section describes took place from 23 June - 7 July, 1993. The first 
indication of the dust episode occurred when PM 2! soil concentrations began to increase sharply 
at Virgin Islands National Park on 19 June (Fig. 2c). Within 4 days of the arrival of this dust- 
laden air mass to the Caribbean, the PM 2S soil concentration at Everglades National Park in 
southern Florida also began to increase (Fig. 3a). By 30 June, the soil dust had progressed 
northwest to Upper Buffalo Wilderness Area (Arkansas) where PM 2 , soil concentrations 
exceeded 1 1 pg m' 3 (Fig. 3c). In addition, PM 2 , soil concentrations were > 2 pg m’ 3 at sites as far 
west as Big Bend National Park (Texas) and Rocky Mountain National Park (Colorado) on this 
date (Fig. 3c). The maximum PM 2] soil concentrations in the continental U.S. during this 
episode (19.9 pg m‘ 3 ) occurred on 3 July at Sipsey Wilderness Area (Alabama) and Upper 
Buffalo Wilderness Area (Fig. 3d) and were equivalent to the PM 2 i soil concentration measured 
at Virgin Islands National Park on 30 June. The dust plume's maximum spatial extent occurred 
on 7 July (Fig. 3e) when nearly all of the eastern U.S., including the state of Maine (Acadia 
National Park), bad soil concentrations > 3 pg m' 3 . 

The PM 2 ! soil concentrations associated with this dust episode were extremely high. For 
example, the maximum PM 2 J soil concentration was -40 times greater than the median of all the 
IMPROVE sites during the summer of 1993 (Fig. 4). More surprising, however, is the feet that 
the dust plume in the eastern U.S. had soil concentrations that were more than twice the 
maximum value observed anywhere in the western U. S. during the entire summer of 1993 (The 
maximum value in the western U.S. was 8.72 pg m' 3 and occurred in Texas at Big Bend National 
Park on 8 August, 1993). In addition, 98% of all the IMPROVE network's PM 2 J soil mass 
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measurements > 3 fig m' 3 made during the summer of 1993 occurred in the eastern half of the 
U.S. (Fig. 4). These data contradict the widely held notion that the arid regions of the western 
U.S. have the highest PM 23 soil dust concentrations in the U.S. It also suggests that the large 
dust episode of 23 June - 7 July did not originate in the western U.S. 

Neither the climatology of dust events nor the meteorology of June 1993 favor a U.S. source 
for this regional dust episode. Gillette and Hanson [1989] examined wind and dust data from 
1948-1978 and determined that the maximum dust production within the U.S. occurs in spring 
while the minimum occurs during summer. A review of the National Weather Service (NWS) 
records indicates that the spring of 1993 was characterized by above-normal precipitation 
throughout much of the central and western U.S. In fact, large areas in the central U.S. reported 
more than 200% of normal rainfall during the month of June [LutUum, 1993]. As a result, it is 
not surprising that a detailed examination of the hourly weather observations from 9 primary 
NWS sites in Kansas, Nebraska, New Mexico, Oklahoma, and Texas did not reveal any 
observations of blowing dust during the months of June and July. Similarly, the U.S. 
Department of Agriculture (USDA) research service facility at Big Spring, Texas, which 
maintains an extensive archive on U.S. dust episodes, does not have any reports of blowing dust 
during June and July, 1993. Additional weather observations, maintained at Texas Tech 
University, indicate that several localized dust events observed in the Southern High Plains 
resulted from outflow winds of convective storms and not synoptic-scale dust outbreaks. Thus, it 
is very unlikely that the regional dust event from 23 June - 7 July originated in the western U. S. 
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A 10-day backward, isentropic, air-mass trajectory originating at Shenandoah National Park 
(Virginia) on 7 July, 1993 indicates that the dust-laden air mass in the Caribbean (Fig. 2) was 
transported through the Gulf of Mexico and then into the southeastern U.S. (Fig. 5). This type of 
air mass trajectory is very common during the summer months when a semi-permanent high 
pressure zone, known as the ''Bermuda" high, establishes itself off the east coast of Florida. 
Since North African dust usually takes -l week to traverse the Atlantic Ocean [Carlson and 
Prospero, 1972], the soil particles would need to have an atmospheric lifetime of at least two and 
a half weeks to be transported from North Africa to the U.S. Although most of the particles with 
diameters > 2.5 pm will not survive this journey, it is possible that a significant fraction of the 
PM 25 soil particles could remain in the atmosphere for this length of time if they were not 
removed by precipitation processes. 

A comparison of average elemental ratios (Table 2) indicates that the composition of the soil 
within the dust plume in the eastern half of the U.S. was very similar to that measured at Virgin 
T«l.nd« National Park between 23 June and 7 July, 1993. For example, the average soil 
elemental ratios at sites in the eastern U.S. dust plume (i.e., sites with PM2.5 soil concentrations z 
3 pg m' 5 ) were highly correlated (R 2 - 0.98) with those at Virgin Islands National Park (Fig. 6a). 
In addition, the least squares linear regression of the elemental ratios (dotted line in Fig. 6a) had 
a slope of 0.95. This high correlation indicates that the elemental composition of the soil dust 
during the regional dust episode was nearly identical at these two locations. By contrast, some of 
the average elemental ratios at sites in the eastern U.S. with low soil concentrations (i.e., PMj j 
soil concentrations < 3 pg m' 1 ) were very different than those measured at Virgin Islands 
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National Park (Fig. 6b and Table 2). The largest differences were observed in the Si/Ca and 
Al/Ca ratios. The comparatively low Si/Ca and Al/Ca ratios of the sites in the eastern U.S. that 
were not influenced by the dust plume resulted in a least squares linear regression slope of only 
0.22. The differences in soil composition are used in section 4.1 to differentiate between U.S. 
soils and those that are transported from a distant source. 

Although no detailed aerosol mass distribution measurements were made during this dust 
episode, measurements of both the coarse (i.e., particles with diameters > 2.5 pm and < 10 pm) 
and fme (i.e., PM : ,) soil mass concentrations are available at Shenandoah National Park from 
March 1993 to March 1994. Figure 7 shows that the ratio of fine to coarse soil is significantly 
elevated during this dust episode. The dearth of coarse soil is consistent with long-range 
transport during which the largest soil particles are preferentially removed by gravitational 
settling or precipitation processes. 

The spatial and temporal patterns (Fig. 3), the air-mass trajectory (Fig. 5), the elemental 
ratios (Table 2 and Fig. 6), and the relatively small size of the soil particles (Fig. 7) are all 
consistent with transport from the Caribbean. When these factors are combined with the known 
transport of North African dust to the Caribbean (Fig. 2) and the lack of evidence of dust events 
within the U.S., it becomes clear that this dust episode originated from North Africa. The large- 
scale impact of North African dust on the aerosol burden of the eastern U.S. is strongly supported 
by Advanced Very High-Resolution Radiometer (AVHRR) satellite measurements. The 
AVHRR measurements often show a plume of enhanced aerosol optical thickness extending 
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from the west coast of Africa, across the Atlantic and into the Gulf of Mexico and along the 
southeastern coast of the U.S, during the summer months [Husar et at., submitted 1996]. 

4. Characterization of North African Dust Transport to the U.S. 

The large dust episode highlighted by the previous case study was not an isolated event. 
Dust episodes of various size and duration are quite common in the eastern half of the U.S. 
during the summer months. For example, 5 of the top 6 sites with the highest mean PM 2 j soil 
concentrations during summer are located in the eastern half of the U.S. (Table 1). This spatial 
distribution contrasts sharply to the spring when 14 of the top 15 sites with the highest mean 
PMj, soil concentrations are located in the southwestern U.S. The high soil concentrations in 
this region, during spring, are consistent with known spatial and seasonal patterns of dust 
generation within the U.S. [Gillette and Hanson , 1989]. 

Although the summertime dust episodes in the eastern U.S. have a large impact on the mean 
soil concentrations, their impact on the radiative balance of the region will primarily be 
determined by the frequency of the dust episodes, their spatial extent, the mass concentration of 
soil particles in the dust plume, and the mass distribution of those particles. The next four 
sections summarize the available data to provide estimates of these important quantities. 

4.1 Frequency of North African Dust Transport to the U.S. 

To determine how frequently individual sites are impacted by North African dust it is 
necessary to devise a criterion that di s ti ngu ishes between North African dust episodes and those 
of U.S. origin. Since the dust episodes at Virgin Islands National Park are known to be of North 
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African origin, data from this site (1990 - 1995) are used to develop a two-part criterion that will 
be applied to sites in the continental U.S. to identify the presence of North African dust. Since 
the North African dust episodes are characterized by extremely high PM 2 5 soil concentrations, 
the first part of our criterion is based on soil mass. The second part of the criterion is based on 
the Al/Ca ratio which is significantly elevated for transported North African dust (Table 2). 

The first criteria used to identify the presence of North African dust is a PM 2J soil 
concentration 2 3 pig m' 3 . A histogram of PM 2 , soil concentrations at Virgin Islands National 
Park shows a bimodal distribution with one peak at ~ 0.075 pg m' 3 and the other at - 5 pg m' J 
(Fig. 8b). This type of distribution occurs because soil concentrations are generally very low at 
this site except when North African dust is transported to the Caribbean (Fig. 8a). A threshold 
value of 3 pg m' 3 was chosen because it is the 25* percentile of the portion of the distribution 
dominated by North African dust Thus, this criteria alone could exclude up to ~25% of the 
North African dust events that occur at this site. 

The second criteria used to identify the presence of North African dust is an Al/Ca ratio 
> 3.8. The Al/Ca ratio was chosen because it exhibited die largest difference between high and 
low dust conditions at Virgin Islands National Park from 1990 to 1995. For example, during this 
period the Al/Ca ratio was -2.3 times higher, on average, when soil concentrations exceeded 
3 pg m' 3 (Table 2). In addition, the monthly averaged soil concentrations and Al/Ca ratios are 
highly correlated (Itf-O^) and peak during the summer months when vast quantities of North 
African dust are transported to the Caribbean (Fig. 8a) [Prospero and Nets, 1977, 1986; 
Prospero etal., 1987], Both of these (actors indicate that a high Al/Ca ratio is an effective tracer 
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of North African dust. A threshold value of 3.8 was chosen because it is the 25* percentile of all 
the Al/Ca ratios at Virgin Islands National Park when PM,, soil concentrations exceed 3 pg m' 3 . 
Since nearly all of the soil measurements > 3 fig m' 3 at Virgin Islands National Park are due to 
transported North African dust, the Al/Ca ratio criterion could exclude up to 25% of the North 
African dust events at this site. 

The two-part. North African dust criterion is designed to provide a conservative estimate of 
how often North African dust impacts individual sites. Figure 8c provides a graphical display of 
the two-part criterion using data from Virgin Islands National Park. Only those data points 
above and to the right of the two lines are considered to be of North African origin. This 
criterion was applied to the 28 IMPROVE sites shown in Fig. 3 to determine what percent of the 
observations each month were affected by North African dust The results of this analysis are 
shown in Table 3. This table clearly demonstrates that the two-part criterion is very effective at 
distinguishing between dust episodes of U.S. and Nor* African origin. For example, although 
dust episodes originating in the U.S. are common during the spring, none of die sites listed in 
Table 3 had a PM U soil concentration a 3 pg m' 3 and an Al/Ca ratio >3.8 during the spring. 

North African dust transport to the U.S. is primarily a summertime phenomenon with a 
maximum frequency during the month of July (Table 3). The frequency of North African dust 
events is greatest in the southeastern U.S. and generally decreases to the north. Table 3 also 
shows that significant concentrations of North African dust are present in the eastern half of the 
U.S. at least 15-20% of the time during the month of July. More surprising, however, is the 
evidence showing that North African dust is regularly transported as far west as Texas (Table 3). 
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For example, Fig. 9 shows two distinct peaks in the monthly averaged soil concentration at Big 
Bend and Guadalupe Mountains National Parks (Texas): one in April/May and the other in July. 
However, the Al/Ca ratio has only one peak that occurs during July. The fact that the 
summertime dust episodes at these national parks are calcium deficient is particularly important 
because the Guadalupe Mountains massif is composed of limestone and the minerals precipitated 
on the surface playa near the park are primarily calcium salts [Boyd and Kreitler, 1986], Thus, 
the high Al/Ca ratio associated with these dust episodes could not have been generated locally. 
In addition, the summertime dust episodes at Big Bend and Guadalupe Mountains National Parks 
usually coincide with North African dust events in the eastern half of the U.S. (e.g.. Fig. 3d). 

It should be noted that most of the sites in the northeastern U.S. were excluded from Table 3 
because they did not have 3 complete years of data for the summer months. The exclusion of 
these data should not be interpreted to mean that this region is devoid of North African dust For 
example. Fig. 3 illustrates North African dust being transported all the way to the state of Maine. 
Similarly, the lack of IMPROVE sites in the central U.S. does not indicate that North African 
dust is infrequent in this region. In fart, the high frequency of North African dust at Upper 
Buffalo Wilderness Area (Arkansas) indicates that the central U.S. could be significantly affected 
by North African dust during much of the summer. This contention is strengthened by Catz and 
Prospero (1996] who presented data showing a large silicon-aluminum aerosol plume in the 
Midwestern U.S. (Illinois) during July of 1979. Although they could not conclusively 
demonstrate that the soil dust originated from North Africa, the soil concentration was > 3 ug m' 5 
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and the Al/Ca ratio was ~ 4. Thus, the soil dust incursion documented by Gatz and Prospero 
[1996] meets the two-pan North African dust criterion developed in this section. 

4.2. Typical Spatial Extent of North African Dust Episodes in the U.S. 

The potential impact of the North African dust on the radiative balance in the eastern U S. 
will depend, to a large degree, on the spatial extent of the dust episodes. Table 4 lists the dates, 
estimated maximum spatial extent, and maximum PM 2 j soil concentrations of all the dust 
episodes that occurred in the U.S. (1992 to 1995) that met the two-part North African dust 
criterion. Unfortunately, the spatial coverage of the fine aerosol monitoring network was not 
sufficient to permit this type of analysis prior to 1992. The maximum spatial extent of the dust 
episodes was estimated by determining how much land area in the continental U.S. had a PM 2 , 
soil concentration a 3 pg m' 1 and an Al/Ca ratio > 3.8. 

Almost half of the dust episodes (10 out of 22) were observed only within the state of 
Florida. These episodes were short-lived (i.e., < 3 days) and had maximum PM 2 . 5 soil 
concentrations < 10 pg m 1 . By contrast, the larger regional dust episodes generally persisted for 
more than a week and had an average maximum soil concentration of 19.7 pg m’ 5 (a * 8.36). 
These dust episodes persisted for -10 days and covered -15% of the continental U.S. (i.e., 1.3 x 
10 6 km 1 ), on average. However, the largest dust event in 1992 extended over -30% of the U.S. 

It is important to note that the seasonal modulation, frequency, and spatial extent of North 
African dust episodes in the U.S. are all critically dependent upon meteorology. For example, 
the seasonal pattern of dust transport to the Caribbean is controlled, to a large extent, by the 
location of the inter-tropical convergence zone (ITCZ). As the 1TCZ migrates northward during 
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the northern hemispheric summer, it forces the airflow patterns in the tropical North Atlantic 
Ocean to become more easterly (Fig. 10), increasing the frequency of North African dust 
transport to the Caribbean from May to September (Fig. 2) [Prospero et al., 1981]. During the 
northern hemispheric winter, the ITCZ migrates southward and the airflow in the tropical North 
Atlantic becomes northeasterly resulting in the transport of North African dust to South America 
[Prospero et al., 1981], This alternate transport pathway explains why North African dust 
transport to the Caribbean is relatively infrequent from October to April. 

The transport of North African dust from the Caribbean to the interior of the continental U.S. 
could depend, to a large extent, on the strength and location of the semi-permanent "Bermuda" 
high pressure zone (Fig. 10). If the "Bermuda" high is located far off the eastern coast of Florida, 
the clockwise circulation around the high pressure zone could transport the North African dust to 
the east of the U.S. coast. In this scenario, North African dust would not be transported to the 
interior of the continental U.S., but might be observed at coastal sites along the Atlantic seaboard 
or at offshore islands such as Bermuda and the Bahamas. The large percent of the continental 
U.S. North African dust episodes that are observed only in Florida (Table 4) could indicate that 
this scenario is quite common. This contention is supported by the significantly elevated 
aluminum concentrations that are frequently measured at the Atmosphere/Ocean Chemistry 
Experiment (AEROCE) site located on the island of Bermuda [Arimoto et al., 1992, 1995]. If 
the "Bermuda" high is shifted to the west, the circulation around the high pressure zone could 
transport the North African dust into the southeastern U.S. (e.g.. Fig. 3). The transport of North 
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African dust into the central U.S. and Texas would be facilitated by a westward-shifted 
"Bermuda" high (Fig. 10). 

4 J. Typical PM U Soil Mass Concentrations 

Although the maximum PM : , soil concentrations are correlated with the maximum spatial 
extent of the dust events (R ! = 0.77), the highest soil concentrations are not necessarily 
representative of the dust episode as a whole. To overcome this potential problem the mean 
PMj , soil concentration was calculated during each of the regional dust events by averaging the 
soil concentrations measured at all of the sites that met the two-part. North African dust criterion 
(Table 4). The results of these calculations are also included in Table 4. The mean PM ; , soil 
concentration for the regional dust episodes was 8.75 pg m' J (a = 2.34). 

4.4. Soil Mass Distribution of the 22-26 July, 1995 North African Dust Episode 

In this section, size-resolved measurements from the DRUM impactor are used to provide a 
detailed description of the soil mass distribution at Great Smoky Mountains National Park during 
the 22-26 July, 1995 North African dust episode. The 12-hr averaged PM : , soil concentration 
was initially < 1 pg m' 3 but rose to over 8 pg m' 3 on 25 & 26 July, 1995 (Fig. 1 la). Figure 1 lb 
shows that the soil concentration and composition on these two days met the two-part North 
African dust criterion developed in section 4.1 . In addition. Table 4 shows that the high PM,, 
soil concentrations measured at this site occurred during a regional North African dust event. 
Although this dust episode is clearly of North African origin, it was relatively small with an 
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estimated maximum spatial extent of only 0.4 x 10 6 km ! and a maximum PM, , soil concentration 
of 9 pg m' J . 

The average soil mass distribution for this dust event is bimodal with one peak at -0.9 pm 
and another > 2.5 pm (Fig. 12). The lack of data for particles > 10 pm precludes the precise 
determination of the peak of the larger size mode. The presence of a significant submicron mode 
in the soil mass distribution is characteristic of soil dust that has been transported thousands of 
kilometers [Duce el al, 1976, 1983; Shaw, 1980; Prospero, 1981; Schiitz et a!., 1981; Braaten 
andCahill, 1986; Talbot et al., 1986; Arimoto et al, 1987; Prospero et al , 1989). The transition 
from a supermicron dominated to a submicron dominated soil mass distribution results in an 
enhancement of the mass scattering efficiency of the soil particles as they undergo long-range 
transport 

5. Conclusions 

In this paper data fern the IMPROVE fine aerosol monitoring network (1988-1995) is used 
to demonstrate that significant quantities of North African dust are regularly transported to the 
eastern half of the U.S. A two-part North African dust criterion is developed to distinguish 
between U.S. soils and North African dust The two-part criterion, which consists of a PM, , soil 
concentration a 3 pg m' 1 and an Al/Ca ratio > 3.8 is used to determine the frequency and 
seasonality of the North African dust incursions. The dust episodes are most common during the 
month of ]uly, but are observed throughout the summer. Maximum PM !5 soil concentrations 
during these events are typically 20 - 30 pg m° and are several times larger than comparable 
measurements at IMPROVE sites in the western U.S. during summer. The North African dust 
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plumes begin with very high PM, , soil concentrations in the extreme southeastern U.S. (i.e.. 
Virgin Islands National Park and Florida). The North African dust plumes are usually 
transported in a clockwise direction around the semi-permanent "Bermuda" high pressure zone 
located off the eastern coast of Florida. This transport path carries the soil dust through the Gulf 
of Mexico and then into the central or southeastern U.S. Under certain conditions (i.e., no 
precipitation) these dust plumes can be tracked until they exit from the east coast of the U.S. and 
return to the Atlantic Ocean. North African dust has been also been identified at locations as far 
west as Big Bend National Park and Guadalupe Mountains National Park in Texas and as far 
north as Acadia National Park in Maine. From 1992 to 1995 the dust episodes occurred 3 times 
per year, on average, and persisted for -10 days. Although the average maximum spatial extent 
of the North African dust episodes in the U.S. was 1.3 x 10* km 2 , the largest extended over 2.4 x 
10 5 km 2 (-30% of the continental U.S.). 

The most important impact of North African dust transport to the U.S. could be its effect on 
the radiative balance of the region. These North African dust plumes have extremely high 
submicron soil concentrations, extend over large portions of the continental U.S., are relatively 
frequent during the season of maximum solar insolation (i.e., summer), and are transported into 
the central U.S. where anthropogenic aerosol concentrations are relatively low. All of these 
factors indicate that these dust episodes could have a substantial effect on the radiative forcing by 
aerosols in die eastern U.S. and its coastal waters during summer. 

The presence of extremely high concentrations of North African soil dust could also have a 
significant impact cm the chemistry of the local aerosols and precipitation in the eastern U.S. For 
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example, the soil dust has a very high surface area per unit mass which makes it an ideal site for 
heterogeneous chemical reactions [Cahill et aL, 1992; Ferek el al., 1992; Dentener et al., 1996], 
In addition, the North African dust is transported to the eastern U.S. during summer when the 
local aerosols and precipitation are most likely to be highly acidic. The presence of significant 
quantities of alkaline soil particles in this region could help moderate the acidity of the local 
aerosols and precipitation. Although the North African dust could have significant impacts on 
the chemistry and aerosol radiative forcing in the eastern U.S. during summer, further studies of 
the physical, chemical, and optical properties of the transported dust are necessary to quantify 
these effects. 

Acknowledgments. The IMPROVE fine aerosol monitoring network is a cooperative program 
funded by the U.S. National Park Service, Environmental Protection Agency, U.S. Forest 
Service, Fish and Wildlife Service, and the Bureau of Land Management. We thank W. C. 
Malm, Derek Day, and the National Park Service for their support and assistance during the 
SEAVS study at Great Smoky Mountains National Park We are grateful to Joyce Harris 
(NOAA/CMDL) for providing us with lO^iay isentropic, backward air mass trajectories. We 
also thank Jeff Lee and Richard Peterson (Texas Tech University), D. W. Fryrear (USDA-ARS, 
Big Spring, Texas), Mary Knapp (Kansas state climatologist), the U.S. Southern Regional 
Climate Center, and the National Weather Service Forecast Office in Lubbock, Texas for their 
assistance in searching through existing databases for evidence of summertime U.S. dust storms. 

Disclaimer. Names of commercial products are necessary to report factually on available data 
and instruments used. However, neither the USDA nor the authors' institutions guarantees nor 
warrants the standard of the products; and the use of the name implies no approval of the product 
to the exclusion of others that may be available. 



509 


20 


References 

Alpert, P., and E. Ganor, A jet stream associated heavy dust stoim in the Western Mediterranean, 
J. Geophys. Res., 98, 7339-7349, 1993. 

Arimoto, R., R. A. Duce, B. J. Ray, A. D. Hewitt, and J. Williams, Trace elements in the 
atmosphere of American Samoa: Concentrations and deposition to the tropical South Pacific, 
J. Geophys. Res., 92, 8465-S479, 1987. 

Arimoto, R., R. A. Duce, D. L. Savoie, and J. M. Prospero, Trace elements in aerosol particles 
from Bermuda and Barbados: Concentrations, sources, and relationships to aerosol sulfide, 
J. Atmos. Chem., 14, 439-457, 1992. 

Arimoto, R., R. A. Duce, B. J. Ray, W. G. Ellis, Jr., J. D. Cullen, and J. T. Merrill, Trace 
elements in the atmosphere over the North Atlantic, J. Geophys. Res., 100, 1 199-1214, 1995. 

Boyd, F. M., and C. W. Kreitler, Hydrogeology of a Gypsum Playa, Northern Salt Basin, Texas, 
Texas Bureau of Economic Geology, Report.No. 158, University of Texas, Austin, pp. 37, 
1986. 

Braaten, D. A., and T. A. Cahill, Size and composition of Asian dust transported to Hawaii, 
Atmos. Environ., 20, 1105-1109, 1986. 

Cahill, T. A., L. L. Ashbaugh, R. A. Eldred, P. J. Feeney, B. H. Kusko, and R. G. Flocchini, 
Comparisons between size-segregated resuspended soil samples and ambient aerosols in the 
western United States, In Atmospheric Aerosol: Source/Air Quality Relationships, E. Macias, 
Ed., American Chemical Society Symposium Series, Vol. 167, Washington D. C., pp. 269- 
285, 1981. 

Cahill, T. A., R. A. Eldred, D. Shadoan, P. J. Feeney, B. H. Kusko, and Y. Matsuda, Complete 
elemental analysis of aerosols: PIXE, FAST, LIPM, and Mass, Nuclear Inst. Meth Phys. Res. , 
S3, 291-295, 1984. 

Cahill, T. A., C. Goodart, J. W. Nelson, R. A. Eldred, J. S. Nasstrom, and P. J. Feeney, Design 
and evaluation of the DRUM impactor, In Proceedings of the International Symposium on 
Particulate and Multiphase Processes, Volume 2: Contamination analysis and control, 
T. Ariman, and T. Nejat Veziroglu, Eds., Hemisphere Publishing Corp., Washington D. C., 
pp. 319-325, 1985. 

Cahill, T. A., K. Wilkinson, and R. Schnell, Composition analyses of size-resolved aerosol 
samples taken from aircraft downwind of Kuwait, Spring 1991, J. Geophys. Res., 97, 14513- 
14520, 1992. 

Carder, K. L., R. G. Steward, and P. R Betzer, Dynamics and composition of particles from an 
aeolian input event to the Sargasso Sea, J. Geophys. Res., 91, 1055-1066, 1986. 

Carlson, T. N., and J. M. Prospero, The large-scale movement of Saharan air outbreaks over the 
northern equatorial Atlantic, J. Appl. Meteorol., 11, 283-297, 1972. 

Carlson, T. N., and R. S. Caverly, Radiative characteristics of Saharan dust at solar wavelengths, 
J. Geophys. Res., 82, 3141-3152, 1977. 

Carlson, T. N., Atmospheric turbidity in Saharan dust outbreaks as determined by analyses of 
satellite brightness data, Mon. Weather Rev., 107, 322-335, 1979. 



510 


21 


Chester, R., H. Elderfield. and J. J. Griffin, Dust transported in the north-east and south-east 
trade winds in the Atlantic Ocean, Nature, 233, 474-476, 1971 . 

Chester, R., E. J. Sharpies, G. S. Sanders, and A. C. Saydam, Saharan dust incursion over the 
Tyrrhenian Sea , Atmos. Environ., IS, 929-935, 1984. 

Coakiey, J. A., and R. D. Cess. Response of the NCAR Community Climate Model to the 
radiative forcing by the naturally occurring tropospheric aerosol, J. Atmos. Set, 42, 1677- 
1692, 1985. 

Dentener, F. J., G. R. Carmichael, Y. Zhang, J. Lelieveld, and P. J. Crutzen, The role of mineral 
aerosol as a reactive surface in the global troposphere, J. Geophys. Res., 101, 22869-22890 
1996. 

Duce, R. A., R. Arimoto, B. J. Ray, C. K. Unni, and P. L. Harder, Atmospheric trace elements at 
Enewetak Atoll. I. Concentrations, sources, and temporal variability, J. Geophys Res , 88, 
5321-5342, 1983. 

Duce, R. A., P. S. Liss, J. T. Metrill, E. L. Atlas, P. Buat-Menaid, B. B. Hicks, J. M. Miller, J. 
M. Prospero, R. Arimoto, T. M. Church, W. Ellis, J. N. Galloway, L. Hansen, T. D. Jickells, 
A. H. Knap, K. H. Reinhardt, B. Schneider, A. Soudine, J. J. Tokos, S. Tsunogai, R.Wollast, 
and M. Zhou, The atmospheric input of trace species to the world ocean. Global Biogeochem. 
Cycles, 5, 193-259, 1991. 

Duce, R. A., G. L. Hoffinan, B. J. Ray, I. S. Fletcher, G. T. Wallace, J. L. Fasching, S. R. 
Piotrowicz, P. R. Walsh, E. J. Hoffman, J. M. Miller, and J. L. Hefifter, Trace metals in the 
marine atmosphere: Sources and fluxes. In Marine Pollutant Transfer, H. L. Windom and 
R. A. Duce, Eds., Lexington Books, Lexington, MA, pp. 77-1 19, 1976. 

Eldred, R. A., T. A. Cahill, K. Wilkinson, P. J. Feeney, J. C. Chow, and W. C. Malm, 
Measurement of fine particles and their chemical components in the IMPROVE/NPS 
networks. In Visibility and Fine Particles, A&WMA Transactions Series No. 17, C. V. 
Mathai, Ed., A&WMA, P. O. Box 2861, Pittsburgh, PA 15230, pp. 187-196, 1990. 

Ferek, R. J, P. V. Hobbs, J. A. Herring, K. K. Laursen, R. E. Weiss, and R. A. Rasmussen, 
Chemical composition of emissions from the Kuwait oil fires, J. Geophys. Res., 97, 14483- 
14490, 1992. 

Flocchint, R. G., T. A. Cahill, M. L, Pitchford, R. A. Eldred, P. J. Feeney, and L. L. Ashbaugh, 
Characterization of particles in the arid West, Atmos. Environ., 15, 2017-2030, 1981. 

Fraser, R. S„ Satellite measurement of mass of Saharan dust in the atmosphere, Appl. Opt., 15, 
2471-2479, 1976. 

Ganor, E., The composition of clay minerals transported to Israel as indicators of Saharan dust 
emission, Atmos. Environ, 25A, 2657-2664, 1991. 

Gatz, D. F., and J. M. Prospero, A large silicon-aluminum aerosol plume in central Illinois: 
North African desert dust?, Atmos. Environ, 22, 3789-3799, 1996. 

Gelado-Caballero, M. D., M. E. Tones- Padron, J. J. Hemandez-Brito, 1. A. Herrera-Melian, and 
J. Perez-Pena, Aluminum distributions in central East Atlantic waters (Canary Islands), 
Marine Chem., 51, 359-372, 1995. 

Gillette. D. A., and K. J. Hanson, Spatial and temporal variability of dust production caused by 
wind erosion in the United States, J. Geophys. Res., 94, 2197-2206, 1989. 



511 


22 


Glaccum, R. A., and J. M. Prospero, Saharan aerosols over the tropical North Atlantic ~ 
Mineralogy, Marine Geol., 37, 295-321, 1980. 

Graham, W. F„ and R. A. Duce, Atmospheric pathways of the phosphorus cycle, Geochem. 
Cosmo. Acta, 43, 1195-1208, 1982. 

Husar, R. B., L. L. Stowe, and J. M. Prospero, Satellite sensing of tropospheric aerosols over the 
oceans with NOAA AVHRR, submitted to J. Geophys. Res., June 19%. 

Jankowiak, I., and D. Tanre, Satellite climatology of Saharan dust outbreaks: Method and 
preliminary results, J Clim., 5, 646-656, 1992. 

Karyampudi, V. M., and T. N. Carlson, Analysis and numerical simulations of the Saharan air 
layer and its effect on easterly wave disturbances, J Atmos. Sci., 45, 3102-3136, 1988. 

Kremling, K., and P. Streu, Saharan dust influenced trace element fluxes in deep North Atlantic 
subtropical waters. Deep Sea Res. 1, 40, 1 155-1 168, 1993. 

Li, X., H. Mating, D. Savoie, K. Voss, and J. M. Prospero, Dominance of mineral dust in aerosol 
light scattering in the North Atlantic trade winds. Nature, 380, 416-419, 19%. 

Loye-Pilot, M. D., J. M. Martin, and J. Morelli, Influence of Saharan dust on the rain acidity and 
atmospheric input to the Mediterranean, Nature, 321, 427-428, 1986. 

Ludlum, D., Weatherwatch, Weatherwise, August/September, 61-63, 1993. 

Malm, W. C., J. F. Sisler, D. Huffman, R. A. Eldred, and T. A. Cahill, Spatial and seasonal 
trends in particle concentration and optical extinction in the United States, J. Geophys. Res., 
99, 1347-1370, 1994. 

McDowell, W. H., C. G. Sinchez, C. E. Asbury, and C. R. R. Pdrez, Influence of sea salt 
aerosols and long range transport on precipitation chemistry at El Verde, Puerto Rico, Atmos. 
Environ., 24A, 2813-2821, 1990. 

Morales, C„ The airborne transport of Saharan dust: A review. Climatic Change, 9, 219-241, 
1986. 

Muhs, D. R_, I. A. Bush, and K. C. Stewart, Geochemical evidence of Saharan dust parent 
materials for soils developed on Quaternary limestones of Caribbean and western Atlantic 
islands. Quaternary Res., 33, 157-177, 1990. 

Parkin, D. W., D. R. Phillips, R.A.L. Sullivan, and L. R. Johnson, Airborne dust collections 
down the Atlantic, Q J. ft Meteorol. Soc., 98, 798-808, 1972. 

Pitty, A. F., Particle size of the Saharan dust which fell in Britain in July 1%8, Nature, 220, 364, 

1%8. 

Prodi, F., and G. Fea, A case of transport and deposition of Saharan dust over the Italian 
peninsula and southern Europe, J. Geophys. Res., 84, 6951-6960, 1979. 

Prospero, J. M„ and T. N. Carlson, Vertical and areal distribution of Saharan dust over the 
western equatorial North Atlantic Ocean, J. Geophys. Res., 77, 5255-5265, 1972. 

Prospero, J. M., and R. T. Nees. Dust concentration in the atmosphere of die equatorial North 
Atlantic: Possible relationship to the Sahelian drought, Science, 196, 1 196-1 198, 1977. 

Prospero, J. M., Eolian transport to the world ocean. In The Sea, C. Emiliani, Ed., Vol. 7, John 
Wiley & Sons, New York, pp. 801-874, 1981. 

Prospero, J. M„ R. A. Glaccum, and R. T. Nees, Atmospheric transport of soil dust from Africa 
to South America, Nature, 289, 570-572, 1981. 



512 


23 


Prospero, J. M., and R. T. Nees, Impact of the North African drought and El Niflo on mineral 
dust in the Barbados trade winds, Nature , 320, 735-738, 1986. 

Prospero, i. M., R. T. Nees, and M. Uematsu, Deposition rate of particulate and dissolved 
aluminum derived from Saharan dust in precipitation at Miami, Florida, J. Geophys. Res., 92, 
14723-14731, 1987. 

Prospero, 3. M., M. Uematsu, and D. L. Savoie, Mineral aerosol transport to the Pacific Ocean, In 
Chemical Oceanography, J. P. Riley, R. Chester, and R. A. Duce, Eds., Vol. 10, Academic 
Press Inc., Orlando, FL, pp. 1 88-2 1 8, 1 989. 

Raabe, O. G., D. A. Braaten, R. L. Axelbaum, S. V. Teague, and T. A. Cahill, Calibration studies 
of the DRUM impactor, J Aerosol Sci., 19, 183-195, 1988. 

Rapp, A., Can desert encroachment be stopped?: A study with emphasis on Africa, H. N. Le 
Houerou and B. Lundholm, Eds., Ecological Bulletins, 24, Stockholm, 1976. 

Reichholf, J. H., Is Saharan dust a major source of nutrients for the Amazonian rainforest?. Stud 
Neotrop. Fauna Environ., 21, 251-255, 1986. 

Reiff, J., F. T. M. Spieksma, and J. 3. Reynders, African dust reaching northwestern Europe: A 
case study to verify trajectory calculations, J. Clim. Appl. Meteorol., 25, 1543-1567, 1986. 

Rodi, F-, 3. Bellot, A. Avila, A. Escarre, 3. Pifrol, and 3. Terradas, Saharan dust and the 
atmospheric inputs of elements and alkalinity to mediterranean ecosystems. Water Air Soil 
Pollut., 66, 277-288, 1993. 

Savoie, D. L„ and 3. M. Prospero, Aerosol concentration statistics for the northern tropical 
Atlantic, J. Geophys. Res., 82, 5954-5964, 1977. 

Savoie, D. L, and 3. M. Prospero, Water-soluble potassium, calcium, and magnesium in the 
aerosols over the tropical North Atlantic, J. Geophys. Res., 85, 385-392, 1980. 

Schtitz, L., R. laenicke, and H. Pietrek, Saharan dust transport over the North Atlantic Ocean, 
Geol. Soc Am. Spec. Paper, 186, 87-100, 1981. 

Seinfeld, 3. H., Atmospheric Chemistry and Physics of Air Pollution, 3ohn Wiley & Sons, New 
York, p.296, 1986. 

Sequeira, R., A note on the consumption of acid through cation exchange with clay minerals in 
atmospheric precipitation, Atmos. Environ., 25A, 487-490, 1991. 

Shaw, G. E., Transport of Asian desert aerosol to the Hawaiian Islands, J. Appl. Meteorol., 19, 
1254-1259, 1980. 

Sokoiik, I. N., and O. B. Toon, Direct radiative forcing by anthropogenic airborne mineral 
aerosols. Nature, 381, 681-683, 1996. 

Swap, R., M. Garstang, S. Greco, R. Talbot, and P. Killberg, Saharan dust in the Amazon Basin, 
Teltus, 44B, 133-149, 1992. 

Swap, R., S. Ulanslci, M. Cobbett, and M. Garstang, Temporal and spatial characteristics of 
Saharan dust outbreaks, J. Geophys Res., 101, 4205-4220, 1996. 

Talbot, R. W., R. C. Harris, E. V. Browell, G. L. Gregory, D. I. Sebacher, and S. M. Beck, 
Distribution and geochemistry of aerosols in the tropical North Atlantic troposphere: 
Relationship to Saharan dust, / Geophys. Res, 91, 5173-5182, 1986. 



513 


24 


Talbot, R. W.. M. O. Andreae, H. Berresheim, P. Artaxo, M. Garstang, R. C. Harriss, K. M. 
Beecher, and S. M. Li, Aerosol chemistry during the wet season in central Amazonia: The 
influence of long-range transport, J. Geophys. Res., 95, 16955-16969, 1990. 

Tegen, I., and I. Fung, Contribution to the atmospheric mineral aerosol load from land surface 
modification, J. Geophys. Res., 100, 18707-18726, 1995. 

Tegen, I., A. A. Lacis, and I. Fung, The influence on climate forcing of mineral aerosols from 
disturbed soils. Nature, 380, 419-422, 1996. 

Twomey, S., Comparison of constrained linear inversion and an interactive non-linear algorithm 
applied to the indirect estimation of particle size distributions, J. Comput. Phys., 18, 188-200, 
1975. 

Westphal, D. L., O. B. Toon, and T. N. Carlson, A two-dimensional numerical investigation of 
the dynamics and microphysics of Saharan dust storms, J. Geophys. Res., 92, 3027-3049, 
1987. 



514 


Table l . Mean PM 2 s soil concentration (ng m' 3 ) as a function of season for the 1 5 dustiest 
IMPROVE sites (1988-1995)* 



Total 

Spring 

(Mar. Apr.. May) 

Summer 

(fun.. Jul.. Aug.) 

Fail 

(Sept., Oct.. Nov.) 

Winter 

(Dec.. Jan.. Feb.) 

Site 

Rank 

Meaa 

Rank 

Mean 

Median 

Max 

Rank 

Mesa 

Median 

Max 

Rank 

Meaa 

Median 

Max 

Rank 

Meaa 

Median 

Max 

ISH 

l 

355 

m 


■ 

758 

6.12 

30.9 

l 

B<IB 

hh 

1 


Guadalupe 

Mountains 1 

(Texas) 

2 

152 

2 

t-30 

1.37 

15.3 

8 

1.62 

1.04 

18.5 

4 

— — 

nn 

B 

■n 

K&^B 

Big Bend* 
(Texas) 

3 

1.14 

a 

mm 

Mb 

S 

128 

1.40 

21.8 

12 

mm 

HIvMI 

4 

Hn 


4 


a 

■f 

BTB 

H-l/H 

13 

1.09 

0.88 

6.63 

3 

0.98 

0.81 

5.19 

3 

Ki 

Bn 

Upper Buffalo 1 
(Arkansas) 

5 

1.47 

>15 

055 

0.30 

1.94 

2 

3.02 

0.92 

25.5 

>15 

0.47 

0.32 

2.02 

>15 

0.22 

0.18 

0.79 


a 

a 

□ 

mm 

Hilf 

3 

254 

1.36 

21.4 

IS 

055 

0.17 

7.59 

>15 

0.17 

0.12 

0.84 

San Gorgomo* 

(California) 

7 

0.99 

10 

MS 

Ml ■ 

12 

157 

1.01 

4.27 

2 

152 

0.83 

751 

13 

058 

0.17 

5.96 

Okefeookee r 

(Georgia) 

8 

4.90 

>15 

0.54 

0.47 

1-26 

4 

mzzm 

1 m 
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«a 

Mil 

>15 
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MM 

■m 

11 
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457 

8 

0.72 

0.60 

3.04 

6 

mm 

WmzLMm 
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10 

0.92 
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mm 
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1.73 

1.66 

5.62 

5 

«rl 
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11 

051 
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■T9 
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WlTlB 

BfXDB 

D 

045 

0.48 

3.02 

9 

Bl 

BEfTH 

Sipsey* 

(Alabama) 

12 

0.90 


442 

0.33 

1.91 

6 

2.19 

0.72 

32.3 

>15 

0.45 

0.42 

1.22 

7 

^k^bb 

■BrIbB 

Yellowstone* 

(Wyoming) 

13 

0.79 

B 

452 

0.71 

5.92 

10 

mm 

■m 

7 

- 
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0.18 

0.13 

1.62 
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14 

0.78 
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1.24 

0.99 

6.59 
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MKTZWm 
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WBiM 

13 

MM 

8 

■« 

■&7^B 

■ 

15 

0.74 

7 

151 

/.// 

6.65 

>.5 

0.95 

0.74 

6.01 

>15 

BI^M 

M'l.f 

14 

J 

057 

0.20 

1.03 


Only sites that had at least three complete years of data (i.e„ >312 observations} during the period of 1988 - 1995 were 
included in this table. 

' National Wildlife Refuge 
: National Paric 
* Wilderness Area 
° National Monument 
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Table 2. Comparison of PM 2J elemental ratios* in the eastern U.S. f and Virgin Islands 
National Park. 


Dates 

Sites/Conditions 


Si/Al 

Si/Ca 

Si/Fe 

Al/Ca 

Al/Fe 

Fe/Ca 

23 June - 7 July 

Eastern U.S.’ 

Mean 

1.84 

12.2 

3.84 

6.69 

2.11 

3. 19 

1993 

High 2 Soil 

Stdev. 

0.15 

1.70 

0.46 

1.27 

0.37 

0.40 



# 

27 

27 

27 

27 

27 

27 

23 June - 7 July 

Eastern U.S. f 

Mean 

1.88 

4.27 

3.25 

235 

1.74 

1.44 

1993 

Low 1 Soil 

Stdev. 

0.41 

2.04 

1.29 

1.17 

0.57 

0.68 


Concentrations 

# 

105 


105 

105 

105 

105 

23 June - 7 July 

Viigin Islands 

Meaa 

1.62 

12.5 

4.53 

7.71 

2.80 

2.76 

1993 

N.P. 

# 

4 

4 

4 

4 

4 

4 

Nov. 1990 

Virgin Islands 

Mean 

1.74 

8.47 

3.97 

4.97 

233 

2.15 

through 

N. P. High 2 Soil 

Stdev. 

0.19 

2.05 

0.49 

1.42 

0.49 

0.60 

Aug. 1995* 

Concentrations 

# 

127 

127 

127 

127 

127 

127 

Nov. 1990 

Virgin Islands 

Mean 

2.16 

4.42 

3.45 

2.14 

1.64 

1.27 

through 

N. P. Low' Soil 

Stdev. 

0.42 

1.88 

0.46 

1.02 

0.34 

0.47 

Aug. 1995* 

Concentrations 

# 

118 

118 

118 

118 

118 

118 


Note: Elemental ratios using Ti were not included in this table because ~30% of the data points for 
low soil concentration conditions were < 3 times the minimum detectable limit 
' Eastern U.S. sites are defined as all sites shown in Fig. 3 excluding Virgin Islands National Park 
: PM 1S soil concentration i 3 jig m‘ 3 
* PM*, soil concentration < 3 pg m'* _ 

° The PM tJ aerosol composition data set from Virgin Islands National Park began in November 
1990 and aided in August 1995. 
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Table 3. Percent of ail the observations each month that meet the North African dust criterion (i.e., have 
a PM, 5 soil concentration > 3 jig m' 3 and an Ai/Ca ratio > 3.8). The sites are arranged from north to 
south. Blank boxes indicate that 0% of the observations met the North African dust criterion. Sites were 
only included in this table if they had at least three complete years of data for the summer months during 
the period of 1988 - 1995. 
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Figure Captions 


Figure 1 


Figure 2 


Figure 3 


Figure 4 


Figure 5 (a) 


(b) 


Figure 6 (a) 


(b) 


Figure 7 


Map showing the location of alt the IMPROVE fine aerosol monitoring sites in the U.S. 
that operated for at least one year between 1 988 and 1 995. 

Time series of PM 2! soil concentrations at Virgin Islands National Park from May to 
September for (a) 1991, (b) 1992, and (c) 1993. ND indicates that no data is available. 

Plots showing the PM 2i soil dust concentrations (jig m' 1 ) on (a) 23 June, (b) 26 June, (c) 
30 June, (d) 3 July, and (e) 7 July, 1993. Contour lines are shown at 3 and 10 pg m 3 and 
are dotted in areas where the data is too sparse to permit accurate determination. The 
black dots indicate sites where the PM 2J soil dust concentration is < 2.0 pg tri ! . The soil 
dust concentration for the Virgin Islands National Park (VI) is also included in the bottom 
right-hand comer of (a) - (d). 

Histogram of the PM , , soil mass concentrations at all of the IMPROVE sites during the 
summer of 1993. The median and mean PM 2! soil concentrations are 0.47 and 1.05 pg 
m \ respectively. 

10-day isentropic, backward air-mass trajectory (solid line with arrows) originating at 
Shenandoah National Park at 0000 UT on 7 July, 1993. The arrows indicate the direction 
that the air parcel actually traveled and are separated by two days. (Trajectory provided 
by Joyce Harris at NOAA/CMDL) 

The altitude of the air parcel on each day of the isentropic, backward air-mass trajectory. 
(Trajectory provided by Joyce Harris at NOAA/CMDL) 

Plot of the average elemental ratios at Virgin Islands National Park (Table 2) versus the 
average elemental ratios measured at sites in the eastern half of the U.S. with high soil 
concentrations (Table 2) during the regional dust episode from 23 June - 7 July, 1993. 
The solid line is the 1:1 line while the dotted line is the least-squares linear regression. 
The correlation coefficient (R 2 ) and slope of the linear regression (dashed line) are also 
included on the left side of the figure. 

Same as (a) except that the elemental ratios from the low soil concentration sites in the 
eastern half of the U.S. (Table 2) are plotted on the vertical ordinate. 

Plot of fine soil mass (PM U ) vs. coarse soil mass at Shenandoah National Park (Fig. 1) 
from March 1993 to March 1994. The concentration of coarse soil was determined from 
the difference between the 24-hr averaged PM 2! and PM,c, soil concentrations. Data 
collected during two regional dust episodes are denoted by solid squares. Linear 
regressions are included for both normal conditions (solid line) and regional dust events 
(dotted line). 



519 


Figure 8 (a) Monthly averaged PM 2 , soil concentration (pg m' 3 ) (open circles) and Al/Ca ratio (solid 
squares) at Virgin Islands National Park from October 1990 through August 199S. 

(b) Histogram of the PM 25 soil concentration (pg in' 3 ) at Virgin Islands National Park for the 
same time period as (a). 

(c) Plot of the Al/Ca ratio versus the PM 2 5 soil concentration (pg m' 3 ) at Virgin Islands 
National Park for the same time period as (a). The two solid lines are drawn at a PM 2 J 
soil concentration of 3 pg m' 3 and an Al/Ca ratio of 3.8. Data points above and to the 
right of these two lines are considered to be of North African origin. 

Figure 9 (a) Monthly averaged PM 2J soil concentration (pg m' 3 ) (open circles) and Al/Ca ratio (solid 
squares) at Big Bend National Park (Texas) from March 1988 through November 1995. 

(b) As for (a) except for Guadalupe Mountains National Park (Texas). 

Figure 10 Conceptual model showing how North African dust can be transported into the 
continental U S. as it circulates clockwise around die semi-permanent "Bermuda" high 
pressure zone (H). A westward-shifted "Bermuda" high will increase the likelihood of 
transport into the central U.S. [This figure is a direct extension of Rapp, 1976] 

Figure 1 1 (a) Time series showing the 12-hour averaged PMjj soil mass concentration (pg m' 3 ) at 
Great Smoky Mountains National Park during the last two weeks of July, 1995. These 
data were collected with a standard IMPROVE sampler that was operated daily from 7 :00 
a.m. to 7:00 p.m. and 7:00 p.m. to 7:00 am. 

(b) Plot of the Al/Ca ratio versus PM^ soil concentrations (pg m 3 ) for the 12-hour averaged 
data shown in (a). The two solid lines are drawn at a PM 2J soil concentration of 3 pg m' 3 
and an Al/Ca ratio of 3.8. The four data points above and to the right of these lines 
occurred on 25 & 26 July and met the two-part North African dust criterion. 

Figure 12 Plot of the average soil mass distribution measured at Great Smoky Mountains National 
Park on 25 & 26 July, 1995. The data was collected with an 8-stage DRUM impactor 
that had a cyclone connected to the inlet to remove particles with aerodynamic diameters 
> 2.5 pm. The concentration of coarse soil was determined from the difference between 
the 12-hr averaged PM 2 , and PM I0 soil concentrations. The smooth bold line is the 
inverted mass distribution calculated using the Twomey [1975] algorithm. The dotted 
portion of this line indicates that insufficient data is available to resolve the mass 
distribution. 
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From the Federal Register 


Comments on Coarse Particles 
Part II (Proposed Standards) 

Page 65644 

The 19S2 Staff Paper (U.S. EPA, 1982b) summarized qualitative evidence for morphometric 
changes associated with long-term exposure to crustal dusts, as suggested by autopsy studies of 
humans and animals exposed to various crustal dusts near or slightly above current ambient 
levels in the Southwest; however, no inferences regarding quantitative exposures of concern can 
be drawn from these studies. 


Page 65649 

By contrast, the current review finds much less direct epidemiological or toxicological evidence 
regarding the potential effects of coarse fraction particles at typical ambient concentrations. 

On the other hand, both past and current reviews of occupational and toxicological literature have 
found ample qualitative reasons for concern about higher-than-ambient concentrations of coarse 
fraction particles. At such elevated levels, coarse fraction particles are linked to short-term 
effects such as aggravation of asthma and increased upper respiratory illness, which are 
consistent with enhanced deposition of coarse fraction particles in the tracheobronchial region 
(U.S. EPA, 1996a, p. 13-51). Children may be particularly sensitive to such an effect, since they 
typically spend more time in outdoor activities, such that they may encounter higher exposures 
mid doses of coarse fraction particles than other potentially sensitive populations. 

In addition, long-term deposition of insoluble coarse fraction particles in the alveolar region may 
have the potential for enhanced toxicity, in part because clearance from this region of the lung is 
significantly slower than from the tracheobronchial region. Limited qualitative support for this 
concern is found in autopsy studies of and humans exposed to various ambient crustal 

dusts at or slightly above ambient levels typical in the Southwest 

Unlike the case for fine particles, the clearest community epidemiological evidence regarding 
coarse fraction particles finds such effects only in areas with numerous marked exceedances of 
the current PM„ standard (U.S. EPA, 1996a, p. 13-51). In this regard, it appears that the weight 
of the available evidence allowing direct comparisons between the two size fractions of PM„ 
suggests that ambient coarse fraction particles are either less potent or a poorer surrogate for 
community effects of air pollution than are fine fraction particles. 

Page 65654 

In this regard, the Criteria Document concludes that fine and coarse fractions of PM, 0 should be 
considered separately (U.S. EPA, 1996a, p. 13-93). Taking into account such information, 
CASAC found sufficient scientific and technical bases to support establishment of separate 
standards relating to these two fractions of PM I0 . Specifically, CASAC advised the 
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Administrator that "there is a consensus that retaining an annual PM,, NAAQS * * * is 
reasonable at this time” and that there is ' " also a consensus that a new PM 25 NAAQS be 
established” (Wolff, 1996b). 


Page 65655 

2. Indicators for the Coarse Fraction of PM„ 

The Criteria Document and Staff Paper conclude that epidemiological information, together with 
dosimetry and toxicological information, support the need for a particle indicator that addresses 
the health effects associated with coarse fraction particles within PM, 0 (i.e., PM I0 _ 2! ). As noted 
above, coarse fraction particles can deposit in those sensitive regions of the lung of most 
concern. Although the role of coarse fraction particles in much of the recent epidemiological 
results is unclear, limited evidence from studies where coarse fraction particles are the dominant 
fraction of PM, 0 suggest that significant short-term effects related to coarse fraction particles 
include aggravation of asthma and increased upper respiratory illness. In addition, qualitative 
evidence suggests potential chronic effects associated with long-term exposure to high 
concentrations of coarse fraction particles. 

In selecting an indicator for coarse fraction particles, the Administrator took into account the 
views of several CASAC panel members who suggested using the coarse fraction directly (i.e., 
PMhmj) as the indicator. However, file Administrator notes that die existing ambient data base 
for coarse fraction particles is smaller' than that for fine particles, and that the only studies of 
clear quantitative relevance to effects most likely associated with coarse fraction particles have 
used undifferentiated PM,,. In fact, it was the consensus of CASAC that it is reasonable to 
consider PM„ itself as a surrogate for coarse fraction particles, when used in conjunction with 
PM U standards. The monitoring network already in place for PM,, is large. Therefore, in 
conjunction with the decision to have separate standards for PM J( , the Administrator concludes, 
consistent with CASAC recommendations, that it is appropriate to retain PM„ as the particle 
indicator for standards intended to protect against the effects most likely associated with coarse 
fraction particles. 

Page 65661 

Based on assessments of die available infonnation in die Criteria Document and Staff Paper, 
both the staff and CASAC recommended retention of an annual PM„ standard. The staff, with 
CASAC concurrence, recommended retention of the cunent expected annual mean form of the 
standard, which is the same form being proposed for the annual PM U standard. As noted in the 
staff assessment, the current annual PM I0 standard offers substantial protection against both long- 
and short-term effects of coarse fraction particles. 

The staff and CASAC also recommended that consideration be given to retention of a 24-hour 
standard to provide additional protection against potential effects of short-term exposures to 
coarse fraction particles. The staff, with CASAC concurrence, also recommended that if a 24- 
hour standard is retained, the form of the standard should be revised to provide a more robust 
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target for practical coarse particle controls. For the reasons outlined above regarding the form of 
the 24-hour PM,, standard, the Administrator believes the 98th percentile concentration based 
form would also be an appropriate form for a 24-hour PM I0 standard. 

2. Levels for Alternative Averaging Times 

a. Annual PM, 0 Standard 

Taking into account the above considerations, as more fully detailed in the Staff Paper and the 
CASAC recommendations, the Administrator proposes to retain the current annual PM I0 standard 
of SO pg/m 1 to protect against the long- and short-term effects of coarse fraction particles. 

b. 24-Hour PM, 0 Standard 

As discussed above, EPA staff and CASAC also recommended that consideration should be 
given to a 24-hour standard for coarse fraction particles as measured by PM, 0 . Unlike the case 
for the annual standard, however, the staff found that the original quantitative basis for the level 
of the current 24-hour PM, 0 standard (ISO pg/m ! ) is no longer appropriate. Instead, the staff 
found the main quantitative basis for a short-term standard is provided by the two community 
studies of exposure to fugitive dust referenced above. Because these studies reported multiple 
large [[Page 65662]] exceedences of the current 24-hour standard, and because of limitations in 
the studies themselves, they provide no basis to lower the level of the standard below 150 pg/m 1 . 
Moreover, none of the qualitative literature regarding the potential short-term effects of coarse 
particles provides a basis for a lower standard level. Both EPA staff and CASAC recommended 
that if a 24-hour PM, 0 standard is retained, the level of the standard should be maintained at 1 50 
pg/m 3 , although with a revised form. 

In the judgment of the Administrator, retention of a 24-hour PM I0 standard at the level of 150 
pg/m 3 with a 98th percentile form would provide adequate protection against the short-term 
effects of coarse particles that have been identified to date in the scientific literature. However, 
analyses of the available air quality relationships show that such a standard might not add greatly 
to the protection afforded by the current PM, 0 annual standard (Fitz-Simons et al., 1996). As 
noted in the Staff Paper and by some CASAC panel members, it is possible that the current 
annual standard might provide adequate protection against both long- and short-term effects of 
coarse particles, especially when viewed in conjunction with the overall proposal to add new 
annual and 24-hour PM 2J standards. Therefore, the A dminis trator also solicits comment on the 
alternative of retaining the current annual PM I0 standard and revoking the current 24-hour PM, 0 
standard. 



Summary of Federal Registrar on PM 12/13/96 
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National Ambient Air Quality Standards for Particulate Matter 

(For references to IMPROVE see pages 10-12) 

Part II SUMMARY: 

With respect to PM, EPA proposes to revise the current primary PM I0 standards by adding two 
new primary PM,, standards set at 1 5 pg/m 3 , annual mean, and SO pg/m\ 24-hour average, to 
provide increased protection against a wide range of PM-related health effects, including 
premature mortality and increased hospital admissions and emergency room visits (primarily in 
the elderly and individuals with cardiopulmonary disease); increased respiratory symptoms and 
disease (in children and individuals with cardiopulmonary disease such as asthma); decreased 
lung function (particularly in children and individuals with asthma); and alterations in lung tissue 
and structure and in respiratory tract defense mechanisms. The proposed annual PM,, standard 
would be based on the 3-year average of the annual arithmetic mean PM, 5 concentrations, 
spatially averaged across an area. The proposed 24-hour PM, 4 standard would be based on the 3- 
year average of the 98th percentile of 24-hour PM, j concentrations at each monitor within an 
area. The EPA also solicits comment on two alternative approaches for selecting the levels of 
PM, j standards. The EPA proposes to revise the current 24-hour primary PM, 0 standard of 150 
pg/m 3 by replacing the 1 -expected-exceedance form with a 98th percentile form, averaged over 3 
years at each monitor within an area, and solicits comment on an alternative proposal to revoke 
the 24-hour PM I0 standard. The EPA also proposes to retain die current annual primary PM I0 
standard of 50 pg/m 3 . Further, EPA proposes new data handling conventions for calculating 98th 
percentile values and spatial averages (Appendix K), proposes to revise the reference method for 
monitoring PM as PM I0 (Appendix J), and proposes a new reference method for monitoring PM 
as PM, j (Appendix L). 

The EPA proposes to revise the current secondary standards by making them identical to the 
suite of proposed primary standards. In the Administrator's judgment, these standards, in 
conjunction with the establishment of a regional haze program under section 169A of the Act, 
would provide appropriate protection against PM-related public welfare effects including soiling, 
material damage, and visibility impairment 

The principal focus of this current review of the air quality criteria and standards for PM is on 
recent epidemiological evidence reporting associations between ambient concentrations of PM 
and a range of serious health effects. In the judgment of the Administrator, this intensive 
evaluation of the scientific evidence has provided an adequate basis for regulatory decision 
making at this time, as well as for the comprehensive research plan recently developed by EPA, 
and reviewed by CASAC and others, for improving our future understanding of the relationships 
between ambient PM exposures and health effects. 

Based on atmospheric chemistry, exposure, and mechanistic considerations, the Criteria 
Document concludes it would be most appropriate to "consider fine and coarse mode particles as 
separate subclasses of pollutants” While components of both fractions can produce health 
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Summary of Federal Registrar on PM 12/13/96 
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effects, in general the fine fraction appears to contain more of the reactive substances potentially 
linked to the kinds of effects observed in the epidemiological studies. 

1. Indicators for the Fine Fraction of PM,,, 

The Administrator concludes that it is appropriate to control fine particles as a group, as opposed 
to singling out particular components or classes of fine particles. 

2. Indicators for the Coarse Fraction of PM| 0 

The Administrator concludes, consistent with CASAC recommendations, that it is appropriate to 
retain PM, 0 as the particle indicator for standards intended to protect against the effects most 
likely associated with coarse fraction particles. 

E. Averaging Time of PM„ Standards 

The Administrator has concluded that a short-term PM, , standard with a 24-hour averaging time 
can serve to control short-term ambient PM, , concentrations, thus providing protection from 
health effects associated with short-term (from less than 1-day to up to 5-day) exposures to PM, ,. 

The Administrator has concluded that a long-term PM„ standard with an annual averaging time 
can serve to control both long- and short-term ambient PM U concentrations, thus providing 
protection from health effects associated with long-term (seasonal to several years) and, to some 
degree, short-term exposures to PM, ,. 

The Administrator believes that the suite of PM, , standards can be most effectively and 
efficiently defined by treating the annual standard as the generally controlling standard for 
lowering both short- and long-term PM„ concentrations. As a supplement to the annual 
standard, the 24-hour standard would serve as a backstop to provide additional protection against 
days with high peak PM„ concentrations, localized "hot spots,” and risks arising from seasonal 
emissions that would not be well controlled by a national annual standard. 

The Administrator concurs with the Staff Paper recommendation, supported by CASAC, to use 
the 3-year average annual arithmetic mean as the form for an annual PM, , standard, consistent 
with the current form of the annual PM I0 standard. 

The Staff Paper and some CASAC panel members also recommended that consideration be 
given to calculating the PM, , annual arithmetic mean for an area by averaging the annual 
arithmetic means derived from multiple, primarily population-oriented monitoring sites within a 
monitoring planning area. 

The Administrator believes that a 98th percentile value form of a standard, set at an appropriate 
level, would achieve the desired outcomes of both a 24-hour standard that would serve as an 
effective supplement to the PM, , annual standard and a more stable form. 
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Taking the epidemiological studies of both short- and long-term exposures together, the 
Administrator believes the concordance of evidence for PM effects and associated levels 
provides clear support for an annual PM : , standard level of about 1$ pg/m 1 . 

The Administrator is mindful, however, that in assessing these factors a series of judgments had 
to be made with respect to both the interpretation of the underlying scientific evidence and the 
treatment of inherent uncertainties and limitations in the available information in making policy 
choices. Accordingly, the Administrator solicits broad public comment, not only on her 
proposed decision to establish new PM : J standards of IS pg/m 1 , annual average, and 50 pg/m 1 , 
24-hour average, but also on the two alternative approaches described above. Based on the 
comments received and the accompanying rationale, the Administrator may choose at the time of 
final promulgation to adopt other standards within die range of these alternative approaches in 
lieu of the standards she is proposing today. 

The Administrator proposes to retain the current annual PM,, standard of SO pg/m 1 to protect 
against the long- and short-term effects of coarse fraction particles. 

In the judgment of the Administrator, retention of a 24-hour PM U standard at the level of ISO 
pg/m 1 with a 98th percentile form would provide adequate protection against the short-term 
effects of coarse particles that have been identified to dale in the scientific literature. However, 
analyses of the available air quality relationships show that such a standard might not add greatly 
to the protection afforded by the current PM m annual standard (Fitz-Simons et al., 1996). As 
noted in the Staff Paper and by some CASAC panel members, it is possible that the current 
annual standard might provide adequate protection against both long- and short-term effects of 
coarse particles, especially when viewed in conjunction with the overall proposal to add new 
annual and 24-hour PM U standards. Therefore, the Administrator also solicits comment on the 
alternative of retaining the current annual PM,, standard and revoking the current 24-hour PM„ 
standard. 

A. Visibility Impairment 

This section of the notice presents the Administrator's proposed decision to address the effects of 
PM on visibility by setting secondary standards identical to the suite of proposed primary 
standards, in conjunction with the establishment of a regional haze program under section 169A 
of the Act In the Administrator's judgment, this approach is the most effective way to address 
visibility impairment given the sharp regional variations in concentrations of non- anthropogenic 
PM as well as other fetors (e.g., humidity) that affect visibility. By augmenting the protection 
provided by secondary standards set identical to the proposed suite of primary standards with a 
regional hue p rogra m , the Administrator believes that an appropriate degree of visibility 
protection can be achieved in the various regions of fee country. 

Based on the foregoing, the Administrator concludes fear a tta i nmen t of secondary standards set 
at fee level of fee p ropos e d primary standards for PM U would be expected to remit in visibility 
improvements in fee eastern U.S. at both urban and regional scales, but little or no change in the 
western U.S. except in and near selected urban areas. 

pa*«J 



538 


Summary of Federal Registrar on PM 12/13/96 


RA Eldred 


Because of these regional differences, it is the Administrator's judgment that national secondary 
standards intended to maintain or improve visibility conditions on the Colorado Plateau would 
have to be set at or even below natural background levels in the East, the attainment of which 
would effectively require elimination of all eastern anthropogenic emissions. Conversely, 
national secondary standards that would achieve an appropriate degree of visibility improvement 
in the East would permit further degradation in the West. Due to this regional variability in 
visibility conditions created by differing background fine particle levels and the effect of 
humidity on these background levels, the Administrator concludes that proposing more stringent 
national secondary standards would not be an effective or appropriate means to protect the public 
welfare from adverse impacts of PM on visibility in all parts of the country. 

PART 50-NATIONAL PRIMARY AND SECONDARY AMBIENT AIR QUALITY 
STANDARDS 

2. Sec. 50.3 Reference conditions. 

All measurements of air quality that are expressed as mass per unit volume (e.g., pg/m 3 ) other 
than for particulate matter (PM, 0 and PM 2 ! ) shall be corrected to a reference temperature of 25 
°C and a reference pressure of 760 millimeters of mercury (1,013.2 millibars). Measurements of 
PM I0 and PM : 5 shall be reported based on actual air volume measured at the actual temperature 
and pressure at the monitoring site during the measurement period. 

3. Sec. 50.6 National primary and secondary ambient air quality standards for particulate 
matter. 


(a) The national primary and secondary ambient air quality standards for particulate matter are: 

(1 ) 1 5.0 pg/m 3 annual arithmetic mean concentration, and 50 pg/m 3 24-hour average 
concentration measured in the ambient air as PM U (particles with an aerodynamic diameter less 
than or equal to a nominal 2.5 pm). 

(2) 50 pg/m 3 annual arithmetic mean concentration, and 150 pg/m 3 24-hour average 
concentration measured in the ambient air as PM,, (particles with an aerodynamic diameter less 
than or equal to a nominal 10 pm). 

(b) The annual primary and secondary PM U standards are met when the annual arithmetic mean 
concentration, as determined in accordance with Appendix K to this part, is less than or equal to 
15.0 pg/m 3 . 

(c) The 24-hour primary and secondary PM :J standards are met when the 98th percentile 24-hour 
concentration, as determined in accordance with Appendix K to this part, is less than or equal to 
50 pg/m 3 . 
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(d) The annual primary and secondary PM„ standards are met when the annual arithmetic mean 
concentration, as determined in accordance with Appendix K of this part, is less than or equal to 
50 pg/m\ 

(e) The 24-hour primary and secondary PM, 0 standards are met when the 98th percentile 24-hour 
concentration, as determined in accordance with Appendix K of this part, is less than or equal to 
150 ug/m 3 . 

2.0 Comparisons With the PM : j Standards 

2. 1 Annual PM 2 , Standard 

The annual PM, , standard is met when the 3-year average of the spatially averaged annual means 
is less than or equal to 15.0pg/m J . The 3-year average of the spatially averaged annual means is 
determined by averaging quarterly means at each monitor to obtain the annual mean PM U 
concentrations at each monitor, then averaging across all designated monitors, and finally 
averaging for three consecutive years. 

The steps can be summarized as follows: 

(a) Average 24-hour measurements to obtain quarterly means at each monitor, 

(b) Average quarterly means to obtain annual means at each monitor, 

(c) Average across designated monitoring sites to obtain an annual spatial mean for an area, and 

(d) Average 3 years of annual spatial means to obtain a 3-year average of spatially averaged 
annual means. 

For the annual PM : , standard, a year meets data completeness requirements when at least 75 
percent of the scheduled sampling days for each quarter have valid data. Three years of spatial 
averages are required to demonstrate that the standard has been met Sites with less than 3 years 
of data shall be included in spatial averages for those years that data completeness requirements 
are met The formulas for calculating the 3-year average annual mean of the PM U standard are 
given in Section 2.5. 

Although 3 complete years of data are required to demonstrate that the standard has been met, 
years with high concentrations shall not be ignored just because they have less than complete 
data. Thus, in computing m—I spatially averaged means, sites with less than 75 percent data 
completeness for each quarter in a year shall be included in the computation if the resulting 
annual mean concentration is greater than the level of the standard. 2. 2 24-Hour PM, , Standard 

The 24-hour PM 3 i standard for is met when the 3-year average of the 98th percentile values at 
each monitoring site is less than or equal to 50 pg/m 1 . This comparison shall be based on three 
consecutive, complete years of air quality data. A year meets data completeness criteria when at 
least 75 percent of the scheduled sampling days have valid data for each quarter. The formula 
for calculating the 3-year average of the annual 98th percentile values is given in Section 2.6. 
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Although three complete years of data are required to demonstrate that the standard has been 
met, years with high concentrations shall not be ignored just because they have less than 
complete data. Thus, in computing the 3-year average 98th percentile value, years with less than 
75 percent data completeness shall be included in the computation if the annual 98th percentile 
value is greater than the level of the standard. 

3.0 Comparisons with the PM, 0 Standards3.1 Annua] PM, , Standard 

The annual PM, 0 standard is met when the 3-year average of the annual mean PM,o 
concentrations at each monitoring site is less than or equal to 50 pg/m 3 . The 3-year average of 
the annual means is determined by averaging quarterly means to obtain annual mean PM,„ 
concentrations for 3 consecutive, complete years at each monitoring site. The steps can be 
summarized as follows: 

(a) Average 24-hour measurements to obtain a quarterly mean, 

(b) Average quarterly means to obtain an annual mean, and 

(c) Average annual means to obtain a 3-year mean. 

For the annual PM,, standard, a year meets data completeness requirements when at least 75 
percent of the scheduled sampling days for each quarter have valid data. The formulas for 
calculating the 3-year average annual mean of the PM I0 standard are given in Section 3.5. 

Although 3 complete years of data are required to demonstrate that the standard has been met, 
years with high concentrations shall not be ignored just because they have less than complete 
data. Thus, in computing the 3-year average annual mean concentration, years with less than 75 
percent data completeness shall be included in the computation if the annual mean concentration 
is greater than the level of the standard.3.2 24-Hour PM„ Standard 

The 24-hour PM, 0 standard is met when the 3-year average of the annual 98* percentile values at 
each monitoring site is less than or equal to 1 50 pg/m 3 . This comparison shall be based on 3 
consecutive, complete years of air quality data. A year meets data completeness criteria when at 
least 75 percent of the scheduled sampling days have valid data each quarter. The formula for 
calculating the 3-year average of the annual 98* percentile values is given in Section 3.6. 

Although 3 complete years of data are required to demonstrate that the standard has been met, 
years with high concentrations shall not be ignored just because they have less than complete 
data. Thus, in computing the 3-year average of the annual 98* percentile values, years with less 
than 75 percent data completeness shall be included in the computation if the annual 98® 
percentile value is greater than the level of the standard. 

7.0 PMj j Sampler. 

7.1 Configuration. The sampler shall consist of a sample air inlet, downtube, particle size 
separator (impactor), filter holder assembly, air pump and flow rate control system, flow rate 
measurement device, ambient and filter temperature monitoring system, timer, outdoor 
environmental enclosure, and suitable mechanical, electrical, or electronic control capability to 
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provide the design and functional performance as specified in this section 7, The performance 
specifications require that the sampler: 

(a) provide automatic control of sample flow rate and other operational parameters, 

(b) monitor these operational parameters as well as ambient temperature and pressure, and 

(c) provide this information to the sampler operator at the end of each sample period in digital 
form, either visually or as electronic data available for output through a data output port 
connection. 

7.4. 1 Sample flow rate. Proper operation of the impactor requires that specific air velocities be 
maintained through the device. Therefore, the sample air flow rate through the inlet, downtube, 
impactor, and filter shall be 16.67 L/min ( 1 .000 mVhour) ± 5%, measured as actual volumetric 
flow rate at the temperature and pressure of the sample air entering the impactor. 

7.4.4 Flow rate cut off. The sampler's sample air flow rate control system shall terminate 
sample collection and stop all sample flow for the remainder of the sample period in the event 
that the sample flow rate deviates by more than 1 0 percent from the nominal (or cumulative 
average) sampler flow rate specified in section 7.4. 1 for more than 60 seconds. However, this 
sampler cut-off provision shall not apply during periods when the sampler is inoperative due to a 
temporary power interruption and the elapsed time of the inoperative period will not be included 
in the total sample time measured and reported by the sampler (see section 7.4. 13). 

7.4.5 Flow rate measurement. 

7.4.5. 1 The sampler shall provide a means to measure and indicate the instantaneous sample air 
flow rate, which shall be measured as volumetric flow rate at the temperature and pressure of the 
sample air entering the impactor, with an accuracy of ± 2 percent The sampler shall also provide 
a simple means by which the sampler operator can manually start the sample flow temporarily 
during non-sampling modes of operation, for the purpose of checking the sample flow rate or the 
flow rate measurement system. 

7.4.5.2 During each sample period, the sampler's flow rate measurement system shall 
automatically monitor the sample volumetric flow rate, obtaining flow rate or average flow rate 
measurements at intervals of not greater than 5 minutes. 

8. 1 Analytical balance. The analytical balance used to weigh filters must be suitable for 
weighing the type and size of filters specified (section 6) and have a readability of ± 1 pg. The 
balance shall be calibrated as specified by the manufacturer at installation and recalibrated 
immediately prior to each weighing session, but not less often than once per year. See Reference 
2 for additional guidance. 

8.2 Filter conditioning/equilibralion. All filters used are to be conditioned or equilibrated 
immediately before both the pre- and post-sampling weighings as specified below. See Reference 
2 for additional guidance, 

8.2. 1 Mean temperature': 20-23 °C. 
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8.2.2 Temperature control: = 2 °C over 24 hours. 

8.2.3 Mean humidity: 30-40 percent relative humidity. 

8.2.4 Humidity control: ± 5 relative humidity percent over 24 hours. 

8.2.5 Conditioning time: not less than 24 hours. 

8.3 Weighing procedure. 

8.3.1 New filters should be placed in the conditioning environment immediately upon arrival 
and stored there until the pre-sampling weighing. See Reference 2 for additional guidance. 

8.3.2 The analytical balance shall be located in the same environment in which the filters are 
conditioned or equilibrated, such that the filters can be weighed immediately following the 
conditioning period without intermediate or transient exposure to nonequilibration conditions. 

8.3.3 Filters must be equilibrated at the same conditions before both the pre- and post-sampling 
weighings. 

8.3.4 Both the pre- and post-sampling weighings should be carried out by the same analyst on 
the same analytical balance, using an effective technique to neutralize static charges on the filter. 

8.3.5 The pre-sampling (tare) weighing shall be within 30 days of the sampling period. 

8.3.6 The post-sampling equilibration and weighing shall be completed within 240 hours (10 
days) after the end of the sample period. 

8.3.7 New blank filters shall be weighed along with the pre-sampling (tare) weighing of each lot 
of PM 2J filters. These blank filters shall be transported to the sampling site, installed in the 
sampler, retrieved from the sampler without sampling, and reweighed as a quality control check. 

10.17 Filter archiving. Following the post-sampling weighing or other non-destructive analysis, 
air pollution control agencies shall archive all routinely collected PM 2 ! filter samples from all 
SLAMS sites, as well as appropriate, associated laboratory and field blanks and other quality 
assurance replicate samples, for a period of not less than 1 year after collection. All PM 2 , filters 
from core NAMS sites shall be archived for a period of not less than 5 years after collectioa 
These archived filters shall be made available for supplemental analyses at the request of the 
EPA or to provide information to State and local agencies on the composition and trends for 
PM 2 ,. Archived filter samples shall be stored in dean, dust-proof covered containers at a 
temperature of 4 ± 3 °C; see Reference 2 for additional guidance. 
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Part VI 

B. Section 58.1 3-Operating Schedule 

2. PM 2 j Sampling. Core PMj s SLAMS (including NAMS and Core SLAMS collocated at 
PAMS sites) would be required to sample every day, unless an exception is approved by EPA 
during established seasons of low PM pollution during which time a minimum of once in 6 days 
sampling would be permitted. Non-core SLAMS sites would generally be required to sample a 
minimum of once every sixth day, although episodic or seasonal sampling could also be possible 
(e.g., in areas where significant violations of the 24-hour NAAQS are expected or at sites heavily 
influenced by regional transport or episodic conditions). Special purpose monitors, however, 
may sample on any sampling schedule. 

There is currently very little PM U measurement data. New networks must be established as 
expeditiously as possible to help characterize the nature and extent of PM 2S ambient air quality 
nationwide. Daily sampling for PM 2J is especially important during the first few years of the 
new PM U monitoring program to allow for the collection of complete sets of data in order to 
help with identifying temporal patterns and to understand the episodic behavior of fine particles. 

Although daily sampling with manual methods is labor intensive due to site visits and filter 
equilibration and weighing, semi-automatic sequential samplers are anticipated to be approvable 
as class I equivalent samplers (under the provisions of Part S3) which will simplify the data 
collection process. The EPA solicits comments on the need to extend the start date for a 
requirement to perform everyday sampling until the time when Class I equivalent samplers have 
been approved by the Agency. 
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The EPA Reference Method documents have the following references to IMPROVE. I have 
added bold-face to the key sentences. ! dropped a few insignificant references. 

Part V - Implementation 

What are the relative contributions of primary and secondary organic aerosols across varying 
spatial (and time) scales? The potential for large secondary organic aerosol production from 
biogenic sources (e.g., pinene emissions) exists throughout the East How significant are 
biogenic-derived aerosols compared to local/urban contributions from primary anthropogenic 
organic aerosols? How different are these relative contributions across seasons, given that 
secondary organic aerosol formation increases during the summer? Many uncertainties underlie 
the integration of primary and secondary particles, aside from integrating particles and ozone. 

For instance, what are the interactive roles exerted by elemental carbon emissions and other 
products of incomplete combustion and geologic materials in both primary contribution to PM 
and as formation nuclei for highly complex secondary PM? On balance, the ability to perform 
ozone air quality assessments far exceeds that of fine particles. However, the infrastructure 
for conducting fine particle analyses appears to be in place as a result of progress gained 
from ozone and acid deposition modeling and existing monitoring programs for ozone and 
visibility (i.e., the Interagency Monitoring of Protected Visual Environments (IMPROVE) 
program). Finally, although uncertainties remain in transforming particles into visibility 
impairment wi thin short averaging times, the IMPROVE methodologies for particle and 
visibility measurements (and the relationships between particles and visibility) are widely 
accepted. 

Question: Should reasonable progress be demonstrated on a "regional" basis (Le., for 
groups of Federal Class I areas), with certain IMPROVE sites deemed representative of 
others lacking monitoring? 

Issue: Monitoring Program— Since 1987, EPA has supported the IMPROVE network in 
cooperation with the National Park Service, other FLM's, and State organizations. The 
IMPROVE network employs aerosol, optical (i.e., nephelometers and transmissometers) and 
scene (i.e., 35 mm photography) measurements. Direct measurements are taken of fine particles 
and precursors that contribute to visibility impairment at more than 40 mandatory Federal Class I 
areas across the country. Aerosol measurements are taken twice a week for PM-10 and fine 
particle masses and for key constituents of fine particles, such as sulfate, nitrate, organic and 
elemental carbon, soil dust, and several other elements. Measurements for specific aerosol 
constituents are used to calculate "reconstructed" aerosol light extinction by multiplying the 
mass for each constituent by its empirically -den ved scattering and/or absorption efficiency. 
These reconstructed light extinction levels are cross-checked with nephelometer and/or 
transmissometer measurements. Knowledge of the main constituents of a site's light extinction 
"budget" is critical for source apportionment and control strategy development These 
methodologies allow estimates of how proposed changes in atmospheric constituents would 
affect future visibility conditions. 
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Currently, the IMPROVE monitoring protocols for aerosol, optical, and scene 
measurements are not included as Federal reference methods because visibility is not 
regulated under the NAAQS. The EPA is developing a visibility monitoring guidance 
document, however, that will identify important methods and procedures for effective 
aerosol, optical, and scene monitoring. 

Question: Will the current IMPROVE network be sufficient to determine reasonable 
progress for mandatory Federal Class I areas? 

States implementing a new regional haze program can benefit from the existing 
infrastructure of the IMPROVE network, established protocols, existing sites, and 
historical data available. The fact that monitoring equipment is located at only about a quarter 
of the i 56 mandatory Federal Class I areas, however, raises the issue of whether the current 
configuration is representative of all sites, and whether the network needs expansion. The 
GCVTC, in its recommendations on future technical needs, states that: “The current IMPROVE 
monitoring network only measures aerosol samples twice a week and at only a few Federal Class 
I sites * * *. Consideration should be given to expanding the coverage or redeployment of 
resources in the IMPROVE network to enhance completeness of the data set, including on 
tribal lands. In addition, background surveillance sites could be established at 
intermediate locations between Federal Clast I areas and large regional sources 
(metropolitan areas) to provide a better understanding of the intermediate course of 
atmospheric chemistry and transport Monitoring should be maintained at existing sites in 
order to allow for long-term trend analysis.” 

Part VI - Proposed Requirements 

Visibility SIP submittals and State reasonable progress demonstrations likely will rely on 
monitored data from the IMPROVE network. Thnt, it should be determined whether the 
existing geographic distribution of IMPROVE network sites is adequate for making future 
determinations of reasonable progress in all Federal Class I areas and for verifying models 
for predicting possible visibility effects of future air quality management strategies. In 
addition, the ability for die current cooperative arrangement between EPA, FLM's and the 
States for managing and funding the network in the future should be assessed. 

It is recognized by EPA ss well as many outside groups including the Clean Air Act Advisory 
Committee's Subcommittee on Ozone, Particulate Matter, Regional Haze Implementation 
Programs and the National Research Council in its 1 993 report ' ' Protecting Visibility in National 
Parks and Wilderness Areas" that chemical speciadon of PM data would permit development 
of more effective control strategies to better target those sources of emissions that are 
causing or contributing to elevated levels of PM U and PM, r Speciadon of PM U data can 
also be used to develop reliable estimates of seasonal and annual average visibility conditions. 

Because of the costs associated with conducting filter analysis on a routine basis, this 
proposal only requires filters to be archived so they are available for analysis on an as 
needed basis. The EPA requests comment, however, on the extent to which chemical 
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speciation should be conducted. This would include: (1) Whether specific monitoring sites 
should be designated for such analyses; (2) the criteria to be used to select sites for speculated 
sampling and analysis; (3) the extent and frequency to which speciation should be required by 
EPA for at least some monitoring stations and (4) the need for monitoring methodologies not 
described in this proposal which may be needed to facilitate compositional analysis. The EPA 
recognizes that there is a need for speciation and other specialized monitoring efforts which are 
not specifically required by this proposed rule. Accordingly, EPA will give these PM monitoring 
efforts high priority in its section 105 grants program. The Administrator solicits comment on 
the appropriate portion of the nation's monitoring resources which should be dedicated to 
speciation and collection of special study data relative to the siting and collection of mass 
measurements for purposes of comparisons to the NAAQS and visibility assessments at 
permanent and temporary monitoring stations. 

Finally, in anticipation of a new regional haze program and associated additional 
monitoring requirements, EPA also requests comment on ways that the future PM and 
IMPROVE networks can be coordinated to conserve resources and serve the goals of both 
the PM and regional haze implementation program. 

Appendix C would be amended. Proposed new section 2.9 would define so-called 
“IMPROVE” samplers for fine particulate matter and clarify that IMPROVE samplers, 
although not designated as equivalent methods, could be used in SLAMS for monitoring 
regional background concentrations of line particulate matter. 

2.9 Use of IMPROVE Samplers at a SLAMS. “IMPROVE” samplers may be used in 
SLAMS for monitoring of regional background concentrations of fine particulate matter. 
The IMPROVE samplers were developed for use in the Interagency Monitoring of Protected 
Visual Environments (IMPROVE) network to characterize all of the major components and 
many trace constituents of the particulate matter that impair visibility in Federal Class I Areas. 
These samplers are routinely operated at about 70 locations in the United States. IMPROVE 
samplers consist of four sampling modules that are used to collect twice weekly 24-hour duration 
simultaneous samples. Modules A, B, and C collect PM, , on three different filter substrates that 
are compatible with a variety of analytical techniques, and module D collects a PM I0 sample. 

PMj s mass and elemental concentrations are determined by analysis of the 25mm diameter 
stretched Teflon filters from module A. More complete descriptions of the IMPROVE samplers 
and the data they collect are available elsewhere (References 5.2, 5.3, and 5.4 of this Appendix). 
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Crocker Nuclear Laboratory Internal Report 
Robert Eldred 

PM Standards in the IMPROVE Network 
January 28, 1997 (revised 3/6/97) 

Summary : This report examines the annual and 24h values for PM, 5 and PM, 0 for the sites using 
IMPROVE samplers. This follows the EPA proposed calculations except for the discarding of a 
year if any quarter has less than 75% of the possible periods. Ail calculations are for the 3 -year 
period of calendar years 1993, 1994, and 1995. 

1 . There is only one violation: Washington DC has an annual PM, 5 value of 1 8.6 pg/m 3 , which 
is 24% over the standard. 

2. All eastern remote sites, except in New England and Minnesota, have annual PM 2 s values 
between 10.4 and 13.9 pg/m\ which are 70% to 90% of the standard. If we assume that the 
urban areas have slightly more PM 2 5 than remote sites, we may find that most urban eastern 
sites will exceed the standard. 

3. The eastern sites are generally further from the 24h PM 25 standard than the annual PM 2 5 
standard. The range, including Washington DC, is 28 to 41 pg/m\ which is 56% to 81% of 
the standard. 

4. These eastern sites are well below the annual or 24h PM,„ standards. Washington DC is 25.8 
pg/m 3 , which is 52 % of the standard. No other site is above 22 pg/m 3 . 

5. One western site, Sequoia, has annual and 24h PM 2 5 values of 1 1 .9 and 36 pg/m 3 , which are 
around 75% of the standards. The two New England sites and three special western sites 
(urban So Lake Tahoe, and San Gorgonio and Point Reyes with influences from Los Angeles 
and San Francisco) have annual and 24h PM 2 s values of around 50% of the standards. Most 
western sites are around 25% of these standards. 

6. The western sites are generally farther from the PM, 0 standards than from the PM 2 J 
standards. No western IMPROVE site is 39% of the standard. 

Tables 1 and 2 list the annual and 24h values for PM 2J and PM, 0 for the sites using IMPROVE 
samplers. This follows the EPA proposed calculations except for the discarding of a year if any 
quarter has less than 75% of the possible periods. 

Figures 1 and 2 plot the ratios of value/standard. This is a nice way to present the data. 

Figure 3 shows the location of the sites. Figure 4 presents a map of a nnu al averages for PM, } . 


3/6/97 Revision: The annual mean PM 2 5 mass concentration at Bryce Canyon National Park was 
changed from 2.5 to 3.1 pg/m 3 . The original had a transcription error. Revision are made to 
Table 2 and Figure 4. 
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Table 1 . Annual and 24h PM values from the IMPROVE Network 3-year (1993-95), for sites 
with PM 2 s annual exceeding 5 pg/m 1 . These follow the EPA guidelines except for discarding 
year if any quarter is below 75% recovery. The sites are ordered by PM 2 s annual concentrations. 
The right side lists the ratio of value divided by the standard. 



pm 2 . s 

PM 10 

pm 2! 

PM,„ 


annual 

24h 

annual 

24h 

annual 

24h annual 

24h 

STANDARD 

15 

50 

50 

150 

fraction of standard 

Washington 

18.6 

41 

25.8 

53 

1.24 

0.81 

0.52 

0.36 

Sipsey 

13.9 

30 

19.8 

44 

0.93 

0.60 

0.40 

0.29 

Mammoth Cave 

13.4 

34 

19.0 

44 

0.89 

0.67 

0.38 

0.29 

Doily Sods 

12.7 

40 

17.3 

53 

0.85 

0.80 

0.35 

0.35 

Great Smoky Mtns 

12.6 

39 

18.0 

50 

0.84 

0.77 

0.36 

0.33 

Shenandoah 

12.0 

38 

17.0 

48 

0.80 

0.76 

0.34 

0.32 

Sequoia 

11.9 

36 



0.79 

0.72 



Brigantine 

11.5 

30 

21.9 

46 

0.77 

0.59 

0.44 

0.31 

Okefenokee 

10.7 

29 

18.1 

40 

0.71 

0.58 

0.36 

0.27 

Upper Buffalo 

10.6 

28 

17.6 

43 

0.71 

0.56 

0.35 

0.29 

So Lake Tahoe 

8.7 

23 

19.4 

56 

0.58 

0.47 

0.39 

0.37 

San Gorgonio 

7.6 

19 

15.5 

42 

0.51 

0.37 

0.31 

0.28 

Lye Brook 

7.4 

27 

11.3 

32 

0.49 

0.55 

0.23 

0.21 

Point Reyes 

7.1 

22 

16.9 

41 

0.47 

0.43 

0.34 

0.28 

Acadia 

6.9 

25 

11.8 

36 

0.46 

0.50 

0.24 

0.24 

Big Bend 

5.8 

14 

13.2 

34 

0.39 

0.27 

0.26 

0.23 

Glacier 

5.8 

18 

11.2 

36 

0.39 

0.35 

0.22 

0.24 

Pinnacles 

5.6 

12 

13.3 

28 

0.37 

0.23 

0.27 

0.19 

Mt Rainier 

5.2 

13 

6.9 

19 

0.35 

0.26 

0.14 

0.13 

Boundary Waters 

5.1 

17 

8.1 

22 

0.34 

0.35 

0.16 

0.15 

Guadalupe Mtns 

5.1 

13 

12.9 

42 

0.34 

0.25 

0.26 

0.28 
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Table 2. Annual and 24h PM values from the IMPROVE Network 3-year (1993-95), for sites 
with PM, j annual below 5 pg/m 5 . These follow the EPA guidelines except for discarding year if 
any quarter is below 75% recovery. The sites are ordered by PM, , annual concentrations. The 
right side lists the ratio of value divided by the standard. 


PM2.5 PM10 PM2.5 PM10 



annual 

24h 

annual 

24h 

annual 

24h annual 

24h 

STANDARD 

15 

50 

50 

150 

fraction of standard 

Tonto 

4.9 

11 

11.0 

26 

033 

0.21 

0.22 

0.17 

Yosemite 

4.6 

14 

9.0 

24 

0.31 

0.28 

0.18 

0.16 

Badlands 

4.5 

12 

9.1 

22 

0.30 

0.24 

0.18 

0.15 

Scoville 

4.5 

17 



0.30 

0.34 



Redwood 

4.4 

13 

10.1 

25 

0.29 

0.26 

0.20 

0.16 

Chiricahua 

4.2 

10 

9.5 

26 

0.28 

0.21 

0.19 

0.17 

Indian Gardens 

4.2 

9 

9.8 

23 

0.28 

0.18 

0.20 

0.15 

Petrified Forest 

3.8 

8 

7.1 

18 

0.25 

0.16 

0.14 

0.12 

Bandolier 

3.6 

9 

7.6 

18 

0.24 

0.18 

0.15 

0.12 

Craters of Moon 

3.6 

12 



0.24 

0.25 



Bliss 

3.3 

9 

5.9 

14 

0.22 

0.18 

0.12 

0.09 

Grand Canyon 

3.3 

8 

7.4 

19 

0.22 

0.16 

0.15 

0.13 

Canyonlands 

3.2 

7 

8.6 

24 

0.21 

0.14 

0.17 

0.16 

Great Sand Dunes 

3.2 

8 

8.4 

21 

0.21 

0.15 

0.17 

0.14 

Rooky Mountain 

3.2 

8 

7.7 

19 

0.21 

0.17 

0.15 

0.12 

Lassen Volcanic 

3.1 

9 

5.5 

16 

0.21 

0.18 

0.11 

0.11 

Mesa Verde 

3.1 

7 

6.9 

19 

0.21 

0.14 

0.14 

0.13 

Bryce Canyon 

3.1 

7 

6.4 

16 

0.21 

0.13 

0.13 

0.10 

Yellowstone 

3.1 

10 

7.5 

15 

0.21 

0.19 

0.15 

0.10 

Great Basin 

3.0 

7 

6.8 

16 

0.20 

0.14 

0.14 

0.11 

Jarbidge 

3.0 

9 

7.7 

19 

0.20 

0.18 

0.15 

0.12 

Haleakala 

3.0 

7 



0.20 

0.14 



Crater Lake 

2.8 

9 

5.5 

17 

0.19 

0.18 

0.11 

0.11 

Weminuche 

2.8 

7 

6.7 

15 

0.19 

0.14 

0.13 

0.10 

Bridger 

2.5 

7 

5.0 

13 

0.17 

0.13 

0.10 

0.08 

Denali 

1.9 

8 

4.3 

14 

0.13 

0.16 

0.09 

0.09 
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annual: value / standard 

Figure 1 : Ratio of PM; , 3-year value / standard for annual and 24h standards for sites with 
IMPROVE samplers, for 1993 - 1995 . (Data was allowed even if the recovery rate was below 
75% for a quarter.) Washington DC exceeds the annual standard but not the 24h standard. The 
sites in New England and Minnesota are well below both standards. The remaining eastern sites 
are closer to the annual standard than to the 24h standard. All western sites, except Sequoia, are 
well below both standards. (These include sites in Alaska and Hawaii.) The one urban western 
site with an IMPROVE sampler. South Lake Tahoe, is also well under the standards. 
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annual: value / standard 

Figure 2: Ratio of PM I0 3-year value / standard for annual and 24h standards for sites with 
IMPROVE samplers, for 1993-1995. The standard is not exceeded at any site. (The 98* 
percentile 24h concentration for 1995 only at Sequoia is 170 pg/W, but this was associated with 
unusual construction and controlled bums. The 24h value for 1994 was 102 pg/m 3 .) The 
maximum ratio is at Washington DC (annual) at slightly over 0.50. 
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Figure 3: Sites in IMPROVE network with three years of data from 1993 to 1995. 
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DEPARTMENT OF AGRICULTURE 
OFFICE OF THE secretary 

WASHINGTON, O.C. 30300 

March 31, 1997 


Honorable Thomas J. Bliley Jr. 

Chairman 

Committee on Commerce 
U.S. House of Representatives 
2123 Rayburn House Office Building 
Washington, DC. 20515-6115 

Dear Tom: 

This is in response to your March 20, 1997, letter. The Department of Agriculture (USDA) 
has submitted documents to the Environmental Protection Agency’s (EPA) public docket for the 
proposed National Ambient Air Quality Standards (NAAQS) for ozone and particulate matter. 
These documents are enclosed for your review and described below. 

The first of these documents is entitled “Issues Concerning the PM and Ozone Rules.” 
USDA submitted this document to the Office of Management and Budget (OMB) during the 
interagency review process, and it was subsequently submitted to EPA’s public docket 

USDA has continued to work with EPA and the other agencies through the OMB 
interagency review process to share information about the proposed NAAQS to gain a better 
understanding of their effects on agriculture. On March 26, 1997, USDA presented technical 
comments on the proposed rule to the interagency working group and submitted those comments 
to EPA's docket, entitled “United States Department of Agriculture Technical Comments on the 
Environmental Protection Agency's Proposed National Ambient Air Quality Standards: Ozone and 
Particulate Matter.” 

Finally, USDA submitted to EPA’s docket correspondence from the Department’s 
Agricultural Air Quality Task Force on the NAAQS proposals. 

USDA will continue to submit technical documents to EPA's docket, as appropriate. In 
addition, it is USDA’s understanding that EPA will submit to the docket summaries of discussions 
that occur throughout the interagency process 

If you have any additional questions please do not hesitate to call. 



Enclosure 


AN SOUAt. OPFCRTUNITY EMFIOTS R 
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ISSUES CONCERNING THE PM AND OZONE RULES 


• The proposed regulations, Staff Paper, and Regulatory Impact Analysis (R1A), were 
confusing to read because did not always analyze the same regulatory scenarios. The 
details of costs and benefits resulting from a proposed standard may be sensitive to small 
changes in the standards. Can the RiAs provide detailed assessments of the proposed and 
alternative primary and secondary standards? 

• While the regulatory package is quite extensive, it does not contain detailed information 
regarding specific effects on agriculture that may be caused by pollution or that may 
result from pollution controls. For example, the RiAs for ozone and PM list pollution 
control measures that could be imposed, but do not provide information on the allocation 
of costs to different industries or regions. Farm groups have expressed their concern that 
the proposed standards may impose significant costs on fanners and agribusiness. We 
can neither verify nor dismiss these concerns even with information contained in the Staff 
Papers. We have requested copies of background information, such as contractor reports 
from EPA, and EPA has cooperated with the agency in this regard. May we have access 
to detailed information upon which the regulatory packages are based so that it can 
address the concerns of constituents? 

• A major issue is that of residual nonattainment. In both RiAs costs and benefits were 
estimated using a year 2007 baseline. However, in some cases, areas implementing all 
available control technology are not able to attain the proposed standards. Benefits ate 
based on full attainment of the proposed standards. Costs however, do not reflect the full 
costs of attainment because some areas do not attain either the ozone or PM standards in 
2007 using current control technologies. This issue is particularly difficult because of the 
uncertainty associated with predicting the costs and effectiveness of new technologies 10 
years hence. This is weighed against apprehension in the regulated community faced 
with uncertain future costs of compliance. Can EPA address this issue in the final RIAs? 

• The proposals ate presented as separate almost un r e l a ted documents. While there is some 
qualitative discussion of the linkages between ozone and PM pollution in both regulatory 
packages, there is no explicit analysis of the joint costs and benefits of ozone and PM 
control. Since EPA has published the proposals together and is treating them as a total 
package, can EPA provide an analysis of the joint impacts of these standards? 

• We share the concerns of the Small Business Administration regarding the potential 
impacts of these proposals on small businesses. Can EPA address these concerns before 
the final rule is issued? 

e Finally, we believe the PM-2.S regulation will take a considerable period of time to 
implement because a completely new monitoring system must be des ign e d and built 
With fanners and other small businesses concerned about the potential impact of these 
proposed standards, can EPA provide more details on implementation logistics for PM- 
2.5 to us? 
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United States Department of Agriculture 
Technical Comments on 

The Environmental Protection Agamy’s Proposed 
National Ambient Air Quality Standards: 
Ozone and Particulate Matter 


Comments on Ozone Effects on Agriculture 

Research shows that plants could be more susceptible to the adverse effects of ozone than 
animals. USDA scientists have extensively studied the effects of ozone on common cultivara used 
in food production and on seedli ng s of some tree species. EPA’s analysis of the effects of ozone 
on plants, presented in the Staff Paper and discussed in the proposals and supporting documents, 
is a thorough review of the current scientific knowledge on these issues. However, research on 
these effects must continue if the data necessary to better determine the full benefits and potential 
disbenefits of reducing ozone pollution on agricultural and ornamental cultivate and trees is to be 
developed. These data are critical if more complete estimates of the economic and social welfare 
benefits of reducing ozone pollution are to be obtained. EPA and USDA should expand our joint 
research program with the aim of assessing the welfare effects of alternative ozone standards. 

USDA scientists commend EPA for their analysis of the advene effects of ozone on 
plants. This data is the primary reason for positive estimates of monetary welfare benefits of the 
0.08 ppm alternatives presented in the Regulatory Impact Analysis (R1A). USDA scientists 
believe there could be additional benefits to plants from a more biologically relevant secondary 
standard such as the proposed SUM06 secondary standard. This view is based on analysis of data 
concerning the cumulative effects ofozone on plants over the growing season. However, EPA is 
unable to monetize a number of significant benefit categories including the benefits to many Suit 
and vegetable crops, ornamental horticultural crops, the benefits to growing and mature trees, and 
the effects ofozone on ecosystems. The lack of data characterizing benefits associated with 
increased plant productivity resulting from reductions in ambient ozone concentrations suggests a 
need for additional research by USDA and EPA scientists. USDA is currently allocating more 
than *4.0 million in fiscal year 1997 funds toward ozone-related research. We urge EPA to work 
with us to develop a long-term research agenda for addressing these critical issues. 

USDA has reviewed EPA’s RIA and the analysis of the secondary ozone NAAQS. The 
inability to estimate the incremental costs and benefits asso ci a t ed with attaining the alternative 
NAAQS concerns us. We are particularly concerned with the costs that could be incurred by 
residual nonattainment areas in their efforts to attain the standards. USDA appreciates the 
difficulties EPA feces in pro j ec tin g air quality and the costs and benefits of emissions controls in 
the year 2007. However, EPA’s inability to estimate the full attainment costs of the 0.08 ppm 
primary standard raises questions about the incremental benefits of a SUM06 secondary standard. 
Many small forms could be affected either directly or indirectly if the SUM06 alternative 
secondary standards were adopted and rural areas that attain the proposed primary standard may 
not be in attainment of the secondary standard. No analysis of these potential economic impacts 
is presented in the RIA. Some ofthese impacts could affect the costs ofinputs such as diesel fuel. 
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gasoline, and fertilizer and could affect the financial performance of small farms and the economic 
value of farm businesses. These incremental benefits and disbenefits, and the potential economic 
impact on these small entities associated with a SUM06 standard, as opposed to a 0.08 ppm 
standard, have not been adequately estimated. USDA is committed to pursuing an aggressive 
research agenda that will establish sufficient data to monetize costs and benefits of further ambient 
ozone reductions. 

Comment s on PM-2.S Monitoring 

Controlling PM-2.5 emissions will likely cost more than controlling PM-10 emissions, and 
therefore it is important that EPA develop a scientifically rigorous method for monitoring PM-2 5 
in ambient air and an equally rigorous method for determining source apportionment of monitored 
material. Accurate monitoring is especially important to agriculture because PM emissions from 
agriculture can be closely related to weather conditions. USDA scientists are concerned about the 
performance ofPM monitors in windy conditions. Because of our extensive experience with PM 
monitoring in Federal Class I areas through the Interagency Monitoring of Protected Visual 
Environments (IMPROVE] program, USDA is using PM-25 monitoring data to develop and 
refine methods for speciating particles. The continued development of these methods used in the 
IMPROVE program and their extension to other areas where PM monitoring will be necessary, as 
the monitoring network is developed, could contribute to in c re ased effectiveness and reliability of 
the proposed system. USDA scientists have provided specific suggestions that may help EPA and 
States develop a reliable and practical momtoring system for PM-25. 

The Federal Reference Method 

The proposed Federal Reference Method (FRM) adequately addresses concerns about 
distinguishing between coarie and fine particles. We suggest that EPA consider a variation on the 
auditing requirements and the 3-year moratorium on monitoring regulations to allow existing PM- 
2.5 monitora to be used and evaluated for potential use in the state's monitoring plana 

Incentives for Monitoring 

We support EFA's efforts to allow the use of other moatton for the next 3 yean without 
fear of regulation, however, the complexity of the proposal makes it unclear how a company 
benefits by helping with the m o nitor ing program. We suggest a dearer explanation of which data 
would not be admissible for the designation of nonartainment areas, for siting state and local air 
monitoring system (SLAMS), national air monitoring system (NAMS), and photoc h e m ical air 
monitoring system (PAMS) monitors, and for assessing the need for spedafioo. USDA w e l comes 
the opportunity to work with EPA in developing mo ni toring regulations. 

Special Purpose Monitoring 

We agree with EPA on the importance of special purpose mooitoring The Forest Service 
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has been involved in many such projects and suggests one other criterion for such monitoring. 
Special purpose monitoring should emphasize longer term monitoring in or near areas to be 
protected or for data needed for model validation. We believe it would often be a better use of 
scarce dollars to monitor in locations that are indicative of exposure and will aid us in assessing 
the effectiveness of control strategies such as smoke management 


Auditing 

The auditing provisions have the potential for identifying and testing, in the field, new 
technologies that not only give the correct mass reading, but may also be developed to provide 
better speciation information. We recommend EPA also consider the possibility of using these 
provisions with existing PM-2.5 technology so that the years of data already collected are not lost 
and may be converted into FRM monitoring is funds permit 

Speciation 

Based on our experience with the IMPROVE network, we have found that speciation is 
critical for understanding the sources contributing to an area's air pollution problem. The FRM 
proposed in Part 30 is adequate to determine the mass of PM-2.5 on which the standards are 
based. That would suffice for the process of designating the areas that are not meeting the 
NAAQS. It will not, however, give sufficient information on which to base sound control 
strategies. Specifically, we have found, using the IMPROVE samplers, that several types of filter 
media are needed in order to perform the lands of chemical analyses required to spedate a sample. 
In addition, while EPA has allowed the archiving of filters for later analysis, there is not adequate 
consideration for the loss of volatile chemicals, the chemical reactions on the filters over time, or 
the interference ofthe filter metfium with the chemical tests. We suggest that EPA consider die 
feasibility of a FRM that uses different filter media for different days. 

Section 6. 10 of Part 50 should reference information on the speciation from the 
IMPROVE network. We recommend that EPA be as specific as possible about the acceptable 
ways of perfor min g speciation and what knowledge that infimnation will provide a regulatory 
decisionmaker. Acceptable methods for speciation should be stronger than guidance, but not as 
prescriptive as a FRM. 

We are concerned that archiving the fitters will allow volatile compounds to be lost 
Furthermore, even with IMPROVE, the analysis of nitrates, and other volatile hydrocarbons is 
problematical and needs to be improved. We suggest that EPA consider specifying standards for 
collecting optional spedated data so that information used in making important control strategy 
decisions is refiable. Local areas should determine which tests they will devote resources to, but 
for example, when they analyze for nitrates it should be c o mp ar able to other nitrate analyses done 
nationally. Further, the kinds of species that should be tested fix should represent the major 
contributors to the PM-2.5, ozone, and regional haze problems. We suggest that EPA reserve the 
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right to modify the speciation specifications as needed and as new techniques become available. 
We also suggest that EPA consider the preliminary research data pointing to the role of specific 
chemical constituents on fine particles, like metals and very reactive hydrocarbons, and consider 
defining a protocol that could be used now to collect data. This data could be used to form the* 
basis for the development of more specific PM standards that can be based on causal agents. 

Precursors and Integration with Ozone 

The Criteria Documents for both PM and Ozone recognize that the precursors for these 
pollutants and regional haze are similar. The understanding of these precursors are critical in 
understanding the modeling and effectiveness of control strategies. We recommend that EPA 
consider a general assessment of precursors, not just PM-2.S. 


Change in the Monitoring Plan Design Objectives 


We support the concept of "core* SLAMS that measure regional background and 
transport. The discussion of the objectives for the monitoring outside populated areas is weak. 
It’s purposes are to generate air quality data that facil it at e s implementation of the p ropo s ed 
NAAQS and augment the existing visibility network. We befieve understanding the conditions in 
rural areas is important Two other reasons for this monitoring are to understand the 
contributions of sources to background levels (through speda li oo of these data) and the role these 
sites may play in model validation (as we have seen in the Grand Canyon where efforts were 
hampered by lack of data between the urban areas and the Class I areas). Similarly, in the Ozone 
Transport Assessment Group modeling, there are significant modd discrepancies and 
uncertainties between urban receptors that might have been clarified with rural data 

How to Optimize the PM-2.5 and IMPROVE Networks to Conserve Resources 

We have compared some IMPROVE sites in order to conserve resources wrthm the 
existing IMPROVE network. The optical measurements (ne ph e l ome ter, t e lepho t ometer, camera) 
give similar results. The PM-2.3 mass is comparable, but the s p eri a rion shows that local sources 
do contribute locally resulting in different speaatkm readings. We befieve the IMPROVE 
network characte ri zes the regional scale well There are data gaps in die Midwest that would 
round out that network and verify our estimates of the visMBty there. EPA should follow up with 
National Oceanographic and Atmospheric Administration to make their automated visibility 
measurements operational, hr a mode that wiB be u s ru b le, Ibr assessing visibility in urban areas 
using their existing sites. Further, we urge the States to look at modefing needs and recognize 
the need for information between the urban areas and some Class I arena We suggest that EPA 
consider a phased approach, where IMPROVE stes may initially fulfill the background and 
transport site role for some areas until an analysis can be made to identify rural sites that may 
better provide model and exposure information At that time, the monitoring plan could change 
to add such sites to the “cord* SLAMS. Oneoftheltey values of the IMPROVE network may be 
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in helping States to identify when and what kind of speciation needs to be done. By examining 
the existing IMPROVE information, a State could verify that one season might be more important 
or that only two species are crucial and then prioritize the sample analyses to identify controls that 
may be needed. 

USDA Concerns Regarding Implementation of the New NAAQS 

Our concerns are primarily focused on the costs and benefits that may accrue to 
agriculture and rural communities and the distribution of these costs and benefits if new standards 
are adopted and new emissions control programs are implemented so that large areas of the 
United States are able to attain these new standards. USDA will work with EPA and others who 
administer air-quality-improvement programs to ensure the availability of the best data pertaining 
to emissions from agricultural activities and the effects of control programs on agriculture and 
rural communities. 

USDA is concerned about potential effects that implementing control programs, designed 
to help areas attain the new standards, could have on small farms. EPA defines small entities in 
the RIA as establishments with less than 100 employees. In many areas of the country, 
agriculture is characterized by owner-operator firms that typically employ few, if any, hired 
workers. USDA’s most recent data show that 71 percent of U.S. farms have annual sales of less 
that $40,000 while fewer than 6 percent have annual sales greater than $250,000. In 1994 and 
1995, farmers spent about $170 billion on farm inputs and services (table 1). Both direct and 
indirect energy inputs account for about 22 percent of total expenditures for agricultural 
production. However, direct and indirect energy account for a considerable higher percentage of 
fanners variable expenses. As table 2 shows, energy as a percentage of variable expenses, for 
many major crops and for livestock operations are 40-45 percent. Farmers are sensitive to 
changes in variable expenses because production decisions are based on the prices of variable 
inputs. Production and/or use of many of these inputs could be affected by emissions control 
programs including fuel that powers Sum equipment, electricity, fertilizers, pesticides, and other 
agricultural chemicals. Because a large proportion of farms are small entities, increased costs for 
farm inputs resulting from emission-control programs could have impact on their financial 
performance. 

Distribution of Costs and Benefits 

The data in table 2 show the variable production expenditures for major crop and livestock 
operations for U.S. agriculture. Regulations on emissions generated by fertilizer or chemical 
production will benefit the areas where this production occurs, but the costs that are passed on to 
farmers will be borne by those living in areas that do not benefit from these emissions reductions. 
Changes in fuel formulations could affect the fuel costs of all fiumers regardless of where they are 
located. Farmers in some States with high levels of ozone or PM-2.5 pollution may benefit from 
emissions controls that result in decreases in ambient ozone and PM-2.5 levels. Farmers in areas 
with clean air will incur the costs of emissions control but no benefits from ozone or PM-2.5 
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reductions. USD A recognizes the need for nationsl standards, and we sre swsre that it is often 
difficult to balance program costs and benefits tcross regions. We believe it is important fix 
USDA and EPA to continue working together in assessing the science related to agricultural 
emissions factors, cost effective emissions control strategies, and impl emen ta ti on guidance. 

EPA's proposed decision includes the definition and classification of a new pollutant, PM- 
2.5, which consists of particles with an aerodynamic 30-percent cut point d i ameter of 2.5 microns. 
Under the proposed standards, agriculture may face greater costs to control PM-2.5 emissions. 
Costs for PM-10 control are not likely to increase because the level of die current standard doee 
not become more stringent Some of these additional costs will result from PM-2.5 cminions 
controls in areas where PM-10 controls are already required. Other costs wiB accrue in areas that 
will not attain the proposed PM-2.S standard but are in attainment of the current PM-10 standard. 
While PM-10 has a variety of sources, the m^ority of PM-2.S emissions are the result of 
combustion processes including the burning of fossil fuels in internal combustion engines and 
burning of fields and forest areas. PM-10 and PM-2.5 emissions can be transported great 
distances and can remain suspended in the atmosphere for long periods of time. Major issues of 
concern to fanners and farm groups are controls of sod erosion, potential increases in fire) and 
energy costs resulting from regulations on agricultural equipment and inputs, and ag ri cu lt ure and 
forestry burning. 

Soil Erosion 

Most agricultural activities take place in rural areas. PM-10 emissions from cuhrvtbon, 
harvesting, or transport over unpaved roads are known to contribute to exceedences of PM>10 
regulations in some areas. Severe wind erosion could also contribute to PM-10 violations in tome 
areas. However, by maintaining the current PM- 10 standards in the new NAAQS proposal, it is 
unlikely that additional areas will fiul to attain PM-10 standards because of agricultural activities. 
In areas where all or tome of these agriculture-related factors com ri b ut e mb e tanti s H y to PM-10 
emissions and exceedences it is important to determine the source and cooaider appropriate coat 
effective controls. USDA research and fanncri wflEngncta to adopt new innovative te ch nologies 
that improve the economic and env ir o nm e n tal p erfor ma nce of farmland has led to the adoption of 
several technologies that are already reducing PM-10 etnissions from agriculture. For example, 
low-rill and no-dll technologies reduce wind and water erosion, and reduce emissions of PM that 
are caused by tillage and machine operation. USDA will continue to work with EPA on issues 
affecting PM-10 emissions sources and control. 

Some portioa of PM-10 emissions generated by agriculture activities could be PM-2.5 
emissions. While data on PM-2.5 cmissioos exist, it is not co mpreh e n s iv e and does not folly 
account for regional differences in PM-2.S emissions sources. There are questions about the 
health effects of PM-2.5 resulting from dust or wind erosion compared with PM-2.5 resulting 
from combustion of fossil (UeL These issues make it important to establis h reliable methods to 
spedate three particles, determine their sources, and implement proper cost effective controls. 
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Fuel and Energy Use in Agriculture 


American fanners have become more energy efficient as new technologies and fanning 
methods are developed. Since 197S, the amount of agricultural output produced by a unit of 
energy input has increased by more than SO percent Expenditures for direct energy used on 
farms (fuel and electricity) account for only about S percent of total form expenditures. Fanners 
use less foci than they did 20 years ago because they use forming methods like no-till to reduce 
machinery use and because form equipment is more fuel efficient. Yet, as the data in tables 1 and 
2 illustrate, energy related expenditures are still more than 20 percent of total production 
expenditures, and for many economically important crops and livestock operations energy 
accounts for more than 40 percent of variable expenses. For U.S. agriculture, every dollar spent 
on direct energy costs in agriculture is matched by more than 13.50 spent on indirect energy 
supplied by agricultural chemicals and fertilizers. Emissions from many facilities that manufacture 
agricultural inputs are already regulated. There are no current regulations r es tri c tin g the use or 
application of agricultural chemicals that are related to controlling ozone or PM-forming 
emissions. Many of these potential agriculture-related emissions sources are seasonal and specific 
to local or regional agricultural activities and sod types. USDA suggests that before EPA 
approves regulation of agricultural activities in a State Implementation Plan, they require a 
detailed area and source specific analysis of agricultural emissions. 

Emissions from agricultural equipment are decreasing as a result of EPA regulations of 
off-road engines. In these regulations, EPA has developed m a n u fa c tur er's emissions standards 
for off-road engines in the 150-750 brake-horsepower class, and engine manufacturers are already 
complying with the regulations. EPA is also regulating emissiona from engines used in smafi 
power equipment like mowers, power saws, and dappers. These regulations are independent of 
EPA’s proposed standards for PM and ozone, but their effect will be a significant reduction in 
PM, hydrocarbon, and nitrogen oxides (NOx) from agriculture equipment. USDA believes that 
these regulations in coiqunction with new forming methods and technologies are cost effective 
emissions control strategies that also maintain agricultural productivity and competitiveness. 
USDA urges EPA to consider cost effectiveness and compe ti ti v ene ss when developing further 
regulations or regulatory g ui da n ce regarding form equipment wn i s si nn s 

Agricultural end Forest Bunting 

Burning is often a necessary practice in agriculture and forestry operations, fire can be 
used to effectively manage noxious weeds and plant diseases and can be an effective tool in 
managing foture fire hazards. EPA and the USDA Forest Service have been engaged in 
discussions about the use of fire ms forest management tool We believe these discussions have 
established an appropriate framework for using prescribed fire in forest management Recently 
these d is c u ssi on s have been ex p anded to include the use of fire as a management toot on private 
forest agricultural, or range lands. USDA urges EPA to develop a sufficiently flexible policy 
with agriculture and forestry groups and private landowners for using fire as a land m a n age m e nt 
tool while reducing the probability that such burning will lead to excessive levels of PM emissions. 
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Implementation and Research 

Many of the issues that are likely to affect agriculture are associated with implementing 
emissions control programs in specific nonattainment areas. Currently, there are many questions 
about agriculture's contributions to pollution inventories from direct emissions or from emissions 
that may form pollution through secondary reactions. In addition, more research is needed on the 
effects of air pollution on food and fiber production. USDA is committed to a peer reviewed 
research program that addresses emissions generation, air pollution control, and the effects of 
reduced levels of pollution on agricultural and forest productivity. 

USDA representatives serve on committees EPA has formed under the Federal Advisory 
Committee Act (FACA) dealing with implementation issues. The broad scope of these proposed 
standards and the likelihood that agriculture will be affected by programs implemented to attain 
them increases the necessity for USDA and EPA to develop a joint research program that is aimed 
at answering critical research questions. Moreover, section 391 of the Federal Agriculture 
Improvement and Reform Act of 1996 requires USDA through the Chief of the Natural 
Resources Conservation Service, to establish the Agricultural Air Quality Task Force. The Task 
Force has been formed in accordance with FACA requirements for the purpose o£ 1) reviewing 
research on agricultural air quality issues; 2) making recommendations to the Secretary of 
Agriculture on air quality policies that are based oa sound science and economic feasibility; 3) 
working to ensure intergov e r nm ent a l cooperation when air quality policies that affect agriculture 
are established; and 4) assisting other Federal agencies in the development of data related to 
agricultural air quality. We believe the FACA can act as a forum for developing a deeper 
understanding between EPA and the agriculture community on many of die issues being discussed 
in these comments. We look forward to EPA’s participation and cooperation on this important 
work. 


The FACA process under which the Task Force will operate is only one of many efforts 
USDA has in place for evaluating the effects of PM and ozooe pollution on agriculture. Currently 
USD A has neariy 88.0 milEoa in direct support for PM and ozooe research at various centers 
around the U.S. USDA research on air quality issues is broad, ranging from the effects of ozooe 
on plant growth and development, developing methods for monitoring and spectating PM 
emissions, studying the transport characteristics of poButaats and their precursors, and studying 
the complex interactions among poDutaats that caise visible haas. Through our laboratories and 
in cooperation with Land Grant institutions, USDA agencies will coatiaue an aggressive research 
agenda on agricultural air quality issue*. Continued regular disc us sions on research needs and 
priorities between USDA and EPA wifi help promote an awareness of potential concerns and 
allow for a more coordinated research approach. 
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Table 1-Farm Production Expenses 


Calendar year 


Item 

1994 

1995 


$ million 

Feed purchased 

22,628 

24,528 

Livestock & poultry purchased 

13,250 

12,557 

Seed purchased 

5,373 

5,463 

Farm-origin inputs 

41,251 

42,548 

Fertilizer and lime 

9,181 

10,034 

Fuels and oils 

5,323 

5,687 

Pesticides 

7,219 

7,719 

Manufactured inputs 

21,723 

23,440 

Short-term interest 

5,954 

6,690 

Real estate interest 

5,853 

6,067 

Total interest charges 

11,807 

12,757 

Reapir and maintenance 

9,185 

9,427 

Contract and hired labor 

15,308 

16,285 

Machine hired and custom work 

4,790 

4,792 

Marketing storage, and transportation 

6,708 

7,182 

Misc. operating expenses: 

17,109 

19,443 

Electricity 1/ 

2,600 

2,835 

Other operating expenses 

55,700 

59,964 

Capital consumption 

18,780 

19,107 

Taxes 

6,659 

6,891 

Net rent to operators landlords 

11,525 

10,873 

Other overhead expenses 

36,964 

36,871 

Total production expenses 

167,445 

175,580 

Energy: 

Direct 

7,923 

8,522 

Indirect 

28,563 

29,996 

Total 

36,486 

38,518 

Energy as % of total production expense 

21.8 

21.9 
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Table 2: TOTAL PRODUCTION AND ENERGY EXPENDITURES BY CROP 1894-95 

Energy Expenditures 

Total Variable as % of total variable 

Croo Cash Expenses Direct* Indirect* expenses 

'$ Dollars per planted acres 


Corn 

147.05 

18.96 

47.66 

45.4 

Grain Sorghum 

40.39 

13.30 

21.87 

43.7 

Soybean 

75.76 

7.93 

24.00 

422 

Wheat 

59.95 

8.55 

1328 

38.4 

Bailey 

67.65 

11.43 

17.55 

42.8 

Oats 

50.47 

6.84 

1325 

39.8 

Rice 

342.96 

62-29 

95.36 

460 

Cotton 

276.95 

31.03 

6655 

362 

Cow-calf 

329.91 

18.43 

6668 

26.4 

Hog 

38.44 

1.56 

14.14 

41.7 

Farrow-lo-ftnlsh 

34.23 

1.48 

12.65 

41.3 

Farrow-lo-feeder 

62.30 

4.61 

19.44 

36.6 

Feeder pig-to-fini 

45.69 

0.78 

16.13 

41.4 

Milk 

11.35 

0.49 

3.62 

362 

Peanut 

350.49 

33.07 

11609 

42.3 

Sugar beet 

419.30 

40.56 

100.93 

33.7 

Sugarcane 

669.29 

25.38 

97.65 

17.9 

Tobacco 

1,685.19 

330.23 

24524 

30.5 


* fuel, lube, electricity 

** Indirect energy expenses are equal to 40% of seed expense, 50% of fertilizer and chemical expenses, 15% of 
customer operations expenses and 1 0% of repairs and purchased irrigation water 
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USDA United SUtu 

Department of 
■HHH Agrlculfuro 


Natural 

Reeourcee 

Conservation 

SWVtW 


[ypTSS 


, Box 2890 


March 10, 1997 


subject; Agricultural Air Quality Task Force 
m Dan Glickman, Secretary 

The Agricultural Air Quality Task Force, that you recently appointed in accordance with 
the provisions of the 199$ Farm Bill, held their first meeting on March 5-6, 1997. All but 
four members were present (Dr. Joseph Miller, Ms. Maty Nichols, Mr. Clinton B. Reeder, 
and Mr. J. Read Smith). However, Ms. Nichols was represented by M*. Sally Shaver. I 
believe the meeting was extremely successful and productive, and I am confident this Task 
Force will prove to be a valuable asset to you and die Department A listing of the members 
is attached for your reference. 

Attached for your use and information is a letter from the Task Force concerning their 
major recommendations resulting from this meeting. The recommendations do rot 
necessarily reflect total unanimity in all cases, but do reflect a very strong prevalence of 
opinion that they want you to be aware of as you develop the Department of Agriculture’s 
response to EPA’s proposed changes in air quality standards. 

At your convenience, we will arrange for a more detailed briefing on the session. Our 
next meeting is scheduled for June 17-19, 1997 in California. 

PAUL W. JOHNSON 
Chief 

Attachments 


James R. Lyons, Under Secretary for Natural Resources ft Environment 


Ml EQUM. OPPOrnUNtTY EIWtOVBt 
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USDA United States 

Department o< 
■^■1 Agriculture 


Natural 

Rmouicm 

Conservation 

Service 


P.O.Box 2890 
Washington, D.C. 
20013-21*0 


March 10, 1997 

subject Agricultural Air Quality Task Force 
to. Dan Glickman, Secretary 

We.a subcommittee representing the Agricultural Air Quality Task Force, have been asked 
by the full task force to share with you the prevailing concerns and recommendations arising 
from the first Task Force session held Match 34, 1997. In order for you to be aware of these 
concerns prior to the U.S. Department of Agriculture (USDA) submission to the U.S. 
Environmental Protection Agency (EPA) on their proposals for ozone and particulate 
material standards and as a guideline for future considerations by your office relative to 
agricultural related air quality issues, we respectfully submit the following: 

• The EPA proposed air quality standards, in our judgment, are not based on adequate 
scientific evidence, peer review, and interpretation. Thus, we recommend that it is 
premature for EPA to change the existing standard until scientific evidence is 
correctly obtained and interpreted. We especially challenge the scientific basis of EPA 
estimates of agricultural impacts. 

• Given the current state of inaccuracies and misconceptions within the EPA air quality 
standards and applications, and in the spirit of cooperation, we believe it is imperative that 
USDA develop a specific Memorandum Of Understanding (MOU) with EPA to 
transfer technical expertise and support for those air quality issues derived by the Clean 
Air Scientific Advisory Committee which significantly involve or impact the agricultural 
industry. Agricultural scientists possess the knowledge to provide this expertise which 
will maintain the USDA confidence and integrity among the agricultural industry 
producers. This must be a serious and ongoing commitment by USDA to provide this 
avenue of knowledge, research, development, and technology transfer. 

• We found that many current agricultural air quality issues beg for additional understanding 
and knowledge well beyond that which exists today. Examples are the unknowns about 
particulates emitted by wind blown dust, field operations, and nonroad engine emissions 
and their health implications. We would recommend you consider a Depart m ent a l air 
oualltv research initiative to provide the level of understanding of the environmental 
impacts this issue demands, in die same vein as that in which we addressed water quality 
issues in recent years cooperatively among several agencies. 

• There are often multiple policies and oroerams. air quality being only one of several, 
which cause conflict and misunderstanding among producers who are asked to implement 
controlling practices. For example, some EPA regulations require a reduction in 



AN EQUAL OPPORTUNITY EMPLOYER 
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agricultural burning. However, the conservation practice “Prescribed Burning” is an 
effective tool for some selected production systems to control pests and diseases. We 
would encourage you to seek coordination of these several programs. 

• We believe that agricultural producers can and will provide many of the control measures 
required to comply with air quality standards as our society requires, but it is imperative 
that they be provided the knowledge and flexibility to dcsint and voluntarily anntv 
these controls locally as the technology would suggest for best strategies and economic 
feasibility. We would advise you to provide the leadership, in cooperation with EPA 
scientists, to our agricultural producers to arrive at these appropriate control strategies. 

We appreciate your initiative to appoint us to your public advisory committee on air quality 
research as set forth in the 1996 Farm Bill. We again express our sincere appreciation for 
this opportunity to participate with you in this very important agricultural issue, and we look 
forward to our future deliberations. 


USDA Agricultural Air Quality Task Force Subcommittee: 
Emmett Barker Keith Saxton 

Thomas Ferguson Dennis Tristao 

Eric Hurley Manuel Cunha 

Phillip Wakelyn 




AN EQUAL OePOKTONTTY EMPLOYS! 
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U.S. small Business administration 

WUtMMTON. O.C. 2041* 

•* «•»*•* UMMk t*««4*4> 

NOV I a BBS 

Honorable Carol Browner 
Administrator 

United Stases Environmental Pro teen on 
Agency 

401 M Street. 3. W. 

Washington. D.C 1 0460 


Subject SB REF A and EPa Review of the National -Vrabicnt Air Quality 
Standards (NAAQS) for Ozone 


Dear Administrator Browner 

This letter addresses a matter of greet importance to small businesses; the 
Environmental Protection Agency's review of the National Ambient Air Quality Sixoaaid 
CNAAQS) for ozone. We received a copy of the draft rcguUdcn on November 8. now scheduled 
to be proposed late this month.’ la the draft regulation. EPA avoids preparing a r*au. story 
flexibiliry analysis by making a cemficiaon under the Regulatory Flexibility Act. 5 * ISXL 5801 
a sea., max me revision of the ozone NAaQS wtU not have a ’significant evoiumic impact on a 
lunsuuuiai number of smell entities. ’ Considering the large economic impacts suggssted by 
EPA s own analysis that will unqucsdonablv fall on tens of u'-cusands. if lot hundreds of 
thousands at small businesses, this would be a startling proposition to me sr-.aii business 
community 

W« urge the agency to rethink its position, and com ear a small business t dvocacy 
review panel as required by the new Small Business Regulatory Enforcement Fairness Ad EPA 
haa included so me preliminary small business analysis within its draft economic analysis, but 
some additional work needs to be dona io conform with the requirements of ;he initial regulatory 
flexibility require m e n ts of 5 U.S.C. 5604. Wa also suggest that the lpcur reconsider the 
itnngcncv of the proposal. 


* The Clean Air Act requires EPA to set air quality standards *r* the form c f N uiotuu vir Quality 
Ambient Stannards CNAAQ3). Those standards serve as the bnseiia* for measuring whether 
areas or the country are in anainment with the Clean Air Act’s aur quality goals. Nonaoammem 
areas axe subject to requirements that are designed to improve th*: air quaiiiy in order to permit 
the areas to attain compliance with the NAAQS. 


O 
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I. SBRETA Does Apply To this Rulemaking 

fa the November 1 draft preamble. EPA indicated that the revision of the ozone 
NA-aQS would not require the preparation of a regulatory flexibility analysis became (he 
regulation does not dirtetiv regulate small businesses, end therefore, has no impact on small 
entities, as those terms are used in the Regulatory Flexibility Act Instead, the small businesses 
are only regulated as a result of additional federal and state regulatory actions in order to bring 
the nonaoiitunem regions into compliance with the revised, more stringent standard. £PA relies 
on two fourt eases to support its position that SBRETA does not apply to this rulemaking. While 
this position is arguable, we do not believe that the holding of those cum apply to this 
regulation. 

In the Mid.Te* and United Distribution cases’ cited by £PA. the petitioners sought to 
require she Federal Energy Regulatory Commission (FERC} to prepare regula tory flexibility 
analyse* of Its ruiea on entities that were not at all subject to regulation under FERC* organic 
statute. In both ernes, the court decided against the petitioners, f inding that "no regulatory 
flexibil|ty analysis is necessary when [an agency] determines that the rule w»U not haw a 
significant economic impact oa a substantial number of small entities that are adgBSl to the 
aamnaana af ShM, rule. - Nflrf.Tdw. m P 1A mt tea f— it wheele w*Hed l: accord. I 
Distribution. 81 F j* 1 at 1 170 ("FERC had no obligation m conduct small entity impact analysis 
of effects oo entitles which it does not regulate. *y 

In our view. EPA’s propos e d revision to the ozone N AAQS presenu an ai j gather 
different situation titan that oa which the Mid-Tax and U nited D istribution cases turand. 

S pacifically, the regulatory agency in these uses — FERC -* had no jurtarictioa to regulate (he 
small entities ths* petitioners wanted to have evaluated in an RFA. la contrast, the regulatory 
agency m the ozone rulemaking — EPA — does have jurisdiction to impose controls oa and 
otherwise regulate the smell eiraues that would be the subject of the regulatory flexibility 
inai yitp that is being sought here. More o v er, as a result of the revised ambient standard, the 
agency! acquires additional regulatory authority over small b us i nesse s. 

First. EPA has the authority to demand •• *nd wilt inevitably continue to t emend 
imWgf any new ozone ambient standard program ~ (hat states regulate small entities tu their state 
ozone control plana. Next, those state plans must be sent to EPA for approval, tad once EPA 
spprn ii ee those regulatory programs, they become pert of the federal law. Second, many federal 
clean a a provisions «*■»— offbet small businesses are automatically effective up on the 
redesigashon of on area's nonacainment tutus under EPA mj«t and guidance te.g. inspection 
and maintenance pro gr a m s, sum fleet requirements!. 


■MiU-Tsx Elwtne Coopmnv*. In*. v. FttUrai Eri-njy Bcjuialo-/ Commmion (FEP CV. 773 
F.2d 337 (O.C. Cif. 19IJ); Uniud Distribution Companies FFRC. St F 3d 1 10J (DC. Cir. 
1996). 

X 
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Therefore.' in.controst to too regulate rv application issue* involved in Miq.Tw. one 
Unitga Distribution. smell Arms obliged to meet control require tnena under icderatly 
em'orceaole ozone control provisions that implement the ozone NAAQS arc subjeei to tbs 
requirements" of the NAAQS. EPA cennot plausibly maintain diet it "does not regulate” sued 
entities under the Clean Air Act. The clear words ot' the RFA indicate that agencies cad only 
avoid tha requirctncnta if there is no "significant economic impact'' on "small emitiea ( 
[businesses]." EPA cannot make such a finding ncra. Thus. the regulatory flexibility analysis 
•ad the asaociated SSREFA advocacy panel requirements are mandated for this rulemaking. 

Not only does EPA's current position — that prom ulgation of an ambient standard is 
wholly separable from that standard's imple ment ati on — ignore the reality that certain mtaaures 
•fleeting small businesses flow ineaorebty from promulgation of a NAAQS. bid alas this 
position may not be comment with the Agency's previous views on this issue. For insane*, in 
1 98s. when EFA proposed to retain the then-existing NAAQS for nitrogen dioxide (NO-jJ. tha 
Agency observed that while a "NAAQS forNOj by Itself has no direct impact on small modes.' 
|« d°« "form ... cash State to design and implement control tmfflaicx for thnee areas not in 
attainment " S9 Fed. Reg. 6176 (Feb, 23. 1914) (unphaais addedV 

ta the peat, one could geaetally not gat judicial review of Agency dctcrmiaauona that 3 
given regulatory action would not have a significant impact on mull eautica. As you know, 
though, the Regulatory Flexibility Act has recently been revised to change that. The Act now 
provides expressly for judicial review of agency certificenona under §603(bl.‘ !l is ir tbit 
co ntex t that we strongly urge EPA to reconsi de r its position. ! 

IX. EPA Naede ta Add Mere Small Business Ectmomic Analysis. 

Id this case, we applaud EPA’s pants! fulfillment of ths RPA ladytie require tents In us 
draft economic analysts under Executive Order 12216. We do r dr that .iFA add some additional 
d e tail on the snail business imparts ia the analysis, including the baseline rusts of the current 
ozone standard and the afibeted small business industry impacts. liar address the fall*, wing 
■ senes . 

t i 

‘ EPA look a similar approach when itreaffirrasd' the NAAQS for carbon monoxide t COI in 
1913. Tha Agency reit e rated that allbough a "NAAQS for CO by iaaif haa no direct impest on 
smell entities." it does "require each State to design an implement control strategies for those 
areas not in snsjianem." 30 Fed. Reg. 37.499 (Sept. 13. 19*31. 

- Span fir (illy, tobdile D of the Snail Business Rsguiatnry Ealbrcemam Act of 1996 revises 
5611 of the Regulatory Flexibility Act m provide, among other thing*, that '[(Jot any role subject 
to this chapter, a small entity that is adversely sflhcied or aggrieved by final agency action is 
•added to judicial review of agency compliance with the requirements ef section!] . . . 603(b)." 

' Wa have not had time to review the proposed revisions to the oarneulare* NAAQS tuid in 
relationship ta SBRfiFA. However, wabelievu fiat ihr.e ermr-tents apply equally to EPA's 
failure to convene a SBREFA panel for this proposal 


1 
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Promulgation of a cm sed ambient standard would have a significant impact on at lost 
lens of thousands of small businesses. EPA's own draft November 3 analysis (admittedly vcty 
approximate) reveals shockingly high impacts. Far the range of alternatives addressed in the 
analysts, at least 27 and. as many as 78. thiee digit SIC code industries tcsmmithmmu with 1 DO 
or less employees) would exp eri ence sn annual cost in excess of 3 TV of sales. AS lead 1 0. aad 
up us 54 three digit SIC code industries would face costs in exeess of 1054 uf sates. I 'EPA hud 
examined the impacts on facilities with lees than fifty employees, rasher than avemgtrg thaaa 
facilities with the larger small establishments, these projected coat imp a rts would have been 
dramatically more severe. Fisnhanstsra. these costs am JK rddfcte* m the can required by she 
carrtnt rrdiafirris. This*, thif regularise if tmrttiaiy atm af Mrs nsser oprsdar rag ofart a ee . if 
hoi tilt matt upeudr rtfaitUaa ftttd if res til hmiaatttt ia ttm tr mart jam 

Impismcntstioa of this new standard means the adoption of measures that would have a 
dramatic impact on virtually all businrnra. both targe and small For example, implementation 
of the revised nmne NAAQS would Impose the following types at control requirements oo a 
wide variety of soukcs in nonominment areas: 

• Volatile organic compounds (VOCj and nitrogen oxide (NO,) controls tot cruisers of 
greeter then 100 tons per year dawn to 10 toas per year far small bustnesses in Lot 
Angeles and 23 tons in cities such as Houston or C hicago . 

• VOC reductions — its accosdance with EPA's consol t echniq ue gutdelinee iCTO — 
needed to meat a Stamm ry lequimuie ssno redoes voCs by 3H par year. 

• Motor vehicle inapoedon and msimannricn: 

• tow NO, boiler ipectflcsttons for commercial and industrial facilitid. 

• VOC reductions on a variety of common: tat and consumer products. 

• low-emission llaot vehicle requirements for employers with 1 0 or mom vehicles. 

• Aide body refinishing VOC c dado is Us CTCSf 

Tbaao commis am om opdonai under the Clean Air Act regulations, nar under the many 
guidance documems issued by EPA regarding the implementation of the current ambient 
standards .Whan send did not move promptly enough in tne peas to implement some ot the 
control measures iuat listed, the agency issued formal findings mss the staid had "foiled to moke 
complete ozone nonatsaiamcas itsoa implementation plan submittals* and threatened those states 
with sanctions if they did not soon adopt raid in aeeoidancs with EPA guida n c e . £sc 6 1 Fed. 
Rag. 35292 (July 10. 19951 We expact EPA to continue to follow thia practice in the ftiosre. 


« 
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Finally. wa an s xircm sly concerned about the coat implication* at thi* proposal. Perhaps 
more importantly, this concent is heightened by the targe body of evidence suggesting the 
paucity of health benefits that would result from a revised standard, la a November 1 995 t»««— 
to EPA- the Clean Air Scientific Advisory Committee t CAS AC) concluded that the health 
benefits from the current ozena NAAQ3 (0.120 ppm) appears to be generally equal to the health 
benefits from the more stringent ozone standards than being considered by the afaney 
(0.07 - 09 ppm). The CASAC latter nates that peer of thm props r ed eftsmoth e rreederdr 
(which inrtnriad the draft proposal now under contidawaiom ware Tifiqflnsdr more prosaertw 

qf puMlic A re US » Frankly. wa are ptogied by this apparent dlftbnnea of opinion 1 in 

EFA't own group of health miau end the EFA draft praemhle We have ash e d CPA staff to 
redraft the preamble to elaborate on this apparent dl fibr e ne e of ophnoo. 

~ - — ■ I .Mlyvi. of die m— i ■■ i ■— -g 

the average of tha third higfaaat l-houe i nnaanireiiuni and the unlmnw w attendant eddlrlanal 
coats. EPA should -roenmirier this (bun of tha proposal, and consular proposing ibe avaxage of 
the fifth highest rni v»miir inov which wee analysed by the igtnc y. 

UL ^fHf**** 


If EPA does not chop— to tonwi a small buainaaa advocacy c«vtaw \,umL k Jboold. u 
a minimum, coavui an informal group of small bnsines . rapemarfaftvas to obtain ctumneeci on 
Urn rule after tae proposal Is ittusrl In this manner, ths r*-ovious lack of small business input can 
be remedied. We recommend that you rurnnairlsr tno propm tl snd add ovuitioeel imnll busiiiees 
detail to tha Executrve Ordarsoolysis. Wo look forward to workin g ftmber with the nmy 
regiidiiig this sad atbor masers. Please ftai free to contact res or Kevin Bromberg of my office 
si 202-6964 


Sincerely yours. 



ear Mary Nichols. EPA 
TootKsttp. EPA 
Sally If trail UMft 


J 
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March 12, 1997 

Office of Air and Radiation Docket and Information Center 
U.S. Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

Attention: Docket No. A-95-54 (Particulate Matter) 

Dear Sir/Madam: 

The agricultural, grain handling, milling and food processing industries are concerned that the 
Environmental Protection Agency's proposed changes to air quality standards for ozone and 
particulate matter could place major regulatory burdens and economic uncertainties upon 
agricultural production, transportation and processing. These new standards could adversely 
impact the continued ability of this vital sector to provide an abundant, low-cost food supply, 
both to the United States and to the world. 

The proposed new standards for particulate matter and ozone could force state and local 
governments to impose significant additional regulatory burdens on farms, grain handlers, mills, 
transporters and processing plants. The new standards would create many new non-attainment 
areas across the country, both for ozone and particulate matter that would impact the entire sector 
either directly through new emission regulations, or indirectly through increased business costs. 

Direct Impacts : Additional non-attainment areas mean a greater number of farms, ranches, grain 
handlers, mills, food processing plants and those who transport the product would become 
subject to stringent new regulations implicating significant compliance costs. Suggested possible 
control measures for agricultural production under the particulate matter standard include even 
tighter emission controls on farm equipment. Moreover, the current inability to measure fine 
particulate matter precisely could result in some areas setting arbitrary limits for when a farmer 
can enter his field for tillage, harvest of crops or application of fertilizer or crop protection 
materials. 

While agricultural production, processing plants, grain handlers and mills are generally not major 
emitters of fine particulate matter or precursors of ozone or fine particulate matter, many states 
and localities would be forced by the new standards to target some sectors for tighter regulation, 
hi addition, new regulations could impede a company's ability to construct new facilities or to 
expand and modernize existing plants. Modernization usually leads to improved pollution 
control/prevention, with a resultant decrease in emissions. 

Indirect Impacts : Indirect impacts upon the agricultural and food processing industries may be 
greater than direct impacts. These industries are heavily dependent upon efficient, affordable 
transportation from farm to market or processing plant, and from processing plant to market. The 
proposed new standards could result in major increases in fuel and transportation costs as well as 
energy and equipment prices. As a result, the economic viability of some producers, grain 
handlers, millers and processors could be dramatically influenced by these motor fuel and 
electricity price increases. Increased costs for the agricultural sector in turn would adversely 
impact trade and U.S. competitiveness in the world market. 
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Studies are being conducted at the University of California at Davis to determine production 
agriculture's contribution to ambient levels of particulate matter. This research needs to be 
completed before proposals of such magnitude are finalized. Retention of current standards 
would allow time for necessary study and discussion regarding the impact of the new standards. 

Substantial progress has already been made in reducing emissions of particulate matter and 
precursors of ozone and of particulate matter. This progress will continue as agricultural 
conservation practices and other Clean Air Act measures enacted in 1990 reduce emissions 
nationwide. 

Thank you for considering our comments. We look forward to working with you on this issue. 

Agricultural Retailers Association 
American Farm Bureau Federation 
American Soybean Association 
CENEX. Inc. 

Deere and Company 
Equipment Manufacturers Institute 
Farmland Industries, Inc. 

Independent Bakers Association 
Institute of Shortening and Edible Oils 
Miller's National Federation 
National Association of Wheat Growers 
National Cattlemen’s Beef Association 
National Cotton Council 
National Cotton Ginners Association 
National Cottonseed Products Association, Inc. 

National Council of Farmer Cooperatives 
National Farmers Union 
National Food Processors Association 
National Grange 

National Oilseed Processors Association 
Nisei Farmers League 
Pioneer Hi-Bred International 
The Fertilizer Institute 
USA Rice Federation 
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March 12, 1997 

Office of Air and Radiation Docket and Information Center 
U.S. Environmental Protection Agency 
401 M Street, SW 
Washington, D.C. 20460 

Attention: Docket No. A-95-58 (Ozone) 

Dear Sir/Madam: 

The agricultural, grain handling, milling and food processing industries are concerned that the 
Environmental Protection Agency’s proposed changes to air quality standards for ozone and 
particulate matter could place major regulatory burdens and economic uncertainties upon 
agricultural production, transportation and processing. These new standards could adversely 
impact the continued ability of this vital sector to provide an abundant, low-cost food supply, 
both to the United States and to the world. 

The proposed new standards for particulate matter and ozone could force state and local 
governments to impose significant additional regulatory burdens on farms, grain handlers, mills, 
transporters and processing plants. The new standards would create many new non-attainment 
areas across the country, both for ozone and particulate matter that would impact the entire sector 
either directly through new emission regulations, or indirectly through increased business costs. 

Direct Impacts : Additional non-attainment areas mean a greater number of farms, ranches, grain 
handlers, mills, food processing plants and those who transport the product would become 
subject to stringent new regulations implicating significant compliance costs. Suggested possible 
control measures for agricultural production under the particulate matter standard include even 
tighter emission controls on farm equipment. Moreover, the current inabilif 
particulate matter precisely could result in some areas setting arbitrary limit ...-rater 

can enter his field for tillage, harvest of crops or application of fertilizer or crop protection 
materials. 

While agricultural production, processing plants, grain handlers and mills are generally not major 
emitters of fine particulate matter or precursors of ozone or tine particulate matter, many states 
and localities would be forced by the new standards to target some sectors for tighter regulation. 
In addition, new regulations could impede a company's ability to construct new facilities or to 
expand and modernize existing plants. Modernization usually leads to improved pollution 
control/prevention, with a resultant decrease in emissions. 

Indirect Impacts : Indirect impacts upon the agricultural and food processing inaustries n - 
greater than direct impacts. These industries are heavily dependent upon efficient, affordable 
transportation from farm to market or processing plant, and from processing plant to market. The 
proposed new standards could result in major increases in fuel and transportation costs as well as 
energy and equipment prices. As a result, the economic viability of some producers, grain 
handlers, millers and processors could be dramatically influenced by these motor fuel and 
electricity price increases. Increased costs for the agricultural sector in turn would adversely 
impact trade and U.S. competitiveness in the world market. 
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Studies are being conducted at the University of California at Davis to determine production 
agriculture's contribution to ambient levels of particulate matter. This research needs to be 
completed before proposals of such magnitude are finalized Retention of current standards 
would allow time for necessary study and discussion regarding the impact of the new standards. 

Substantial progress has already been made in reducing emissions of particulate matter and 
precursors of ozone and of particulate matter. This progress will continue as agricultural 
conservation practices and other Clean Air Act measures enacted in 1 990 reduce emissions 
nationwide. 

Thank you for considering our comments. We look forward to working with you on this issue. 

Agricultural Retailers Association 
American Farm Bureau Federation 
American Soybean Association 
CENEX. Inc. 

Deere and Company 
Equipment Manufacturers Institute 
Farmland Industries, Inc. 

Independent Bakers Association 
Institute of Shortening and Edible Oils 
Miller's National Federation 
National Association of Wheat Growers 
National Cattlemen’s Beef Association 
National Cotton Council 
National Cotton Ginners Association 
National Cottonseed Products Association, Inc. 

National Council of Farmer Cooperatives 

National Fanners Union 

National Food Processors Association' 

National Grange 

National Oilseed Processors Association 
Nisei Farmers League 
Pioneer Hi-Bred International 
The Fertilizer Institute 
USA Rice Federation 
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March 12. 1997 


Office of Air and Radiation Docket and Information Center 
U.S. Environmental Protection Agency 
401 M Street, SW 
Washington. D.C. 20400 

Reference: Federal Register 

Attention Docket No. A-95-58 (Ozone) 

Attention Docket No. A-93-54 (Particulate Matter) 

Dear Sir/Madam: 

The American Farm Bureau Federation (AFBF), the nation's largest farm organization 
representing the interests of more than 4.7 million member families nationwide, appreciates the 
opportunity to offer the following comments regarding the Environmental Protection Agency's 
(EPA) December 13. 1996. Federal Register Notice of Proposed Rulemaking (61 FR 63715) to 
revise the National Ambient Air Quality Standard (NAAQS) for paniculate matter (PM) and 
ozone. 

The proposed revision would greatly expand the two standards. AFBF has the concern that if 
EPA were to revise the NAAQS for particulate matter and ozone as proposed, the production, 
processing and distribution of food in the United States would be impacted significantly. 

Under the proposed, mote stringent NAAQS, it would appear that state governments would have 
no option but to achieve emissions reductions from many small sources which have not been 
subject to regulation in the past and this would have a particularly broad and adverse impact on 
the agriculture and food processing sector. This revised regulatory approach would multiply 
significantly the range of potential control options, creating an impact on each segment of the 
food supply chain. 

Section I • Impact on "Farm to the Table" food production and delivery 
The United States boasts the finest "farm to table’ food distribution system in the world. U.S. 
consumers spend far less of their personal disposable income oa food than consumers in any 
other industrialized nation. In large part, e ffici e nci e s in growing, processing and distributing 
food (higher productivity and enhanced technology) keep costs to American consumers down. 
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There is broad consensus that the proposed new NAAQS for fine particles would create new 
'non-attainment" areas and drive up farm costs, especially in rural areas which currently do not 
monitor PM levels. More specifically, it has been estimated that the proposed new standards 
would swell the number of counties and areas that would qualify for "non-attainment" status, 
representing a dramatic increase in the number of areas that currently are not in compliance. 

These new. largely rural, "non-attainment" areas are the core of production agriculture and food 
processing. Farm mechanization, farming practices, distribution to and from processing and 
storing facilities and public distribution are likely to be affected by the proposals, thereby 
compromising the ability of the agricultural sector to continue to provide an abundant, healthy, 
economical food supply to consumers. 

The proposed new standards for particulate matter and ozone could force state and local 
governments to impose significant new regulatory burdens on farms, grain handlers, mills, 
transporters and processing plants. The new standards would impact the entire sector either 
directly through new emission regulations, or indirectly through increased business costs. 

Direct Impacts: Additional non-attainment areas mean a greater number of farms, ranches, 
grain handlers, mills, food processing plants and those who transport the product would become 
subject to stringent new regulations imposing significant compliance costs. Suggested possible 
control measures for agricultural production under the particulate matter standard include tighter 
emission controls on farm equipment. Moreover, the current inability to precisely measure fine 
particulate matter could result in some areas setting arbitrary limits for when a farmer can enter 
his field for tillage, harvest of crops or application of fertilizer or crop protection materials. 

While agricultural production, processing plants, grain handlers and mills are generally not major 
emitters of fine particulate matter or precursors of fine particulate matter, many states and 
localities would be forced by the new standards to target those sectors for tighter regulation. In 
addition, new regulations could impede the ability to construct new facilities or to expand and 
modernize existing facilities. Modernization usually leads to improved pollution 
control/prevention, with a resultant decrease in emissions. 

The expedient and economical distribution of finished foods, a critical link in assuring foods 
from the farm reach consumers' tables, would be impacted by coatrol strategies such as 
reformulated fuels requirements, engine emission standards, inspection requirements, retrofitting 
and rebuilding of existing engines and operational restrictions. These control options would 
jeopardize the efficient system which keeps an abundant and economical supply of fresh and 
wholesome foods on American and world consumers' tables. 

Indirect Impacts: Indirect impacts upon the agricultural and food processing industries may be 
greater than direct impacts. These industries are heavily dependent upon efficient, affordable 
transportation from farm to market or processing plant, and from processing plant to market The 
proposed new standards could result in major increases in fuel and transportation costs as well as 
energy and equipment prices. As a result the economic viability of some producers, grain 
handlers, millers and processors could be dramatically influenced by these motor fuel and 
electricity price increases. Increased costs for the agricultural sector in turn would adversely 
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impact trade and U.S. competitiveness in the world market. 

Section II. - Impact on small business 

Many agricultural producers fall under the Small Business Administration's definition of "small 
business.” AJFBF is concerned EPA has failed to consider the national impact of the proposed 
standards on small business, which have made a vital contribution to the strength of the U.S. 
economy. 

Section HI. - No data for production agriculture's true emissions 
Studies are being conducted at the University of California at Davis, Texas A&M and other 
universities to determine production agriculture's contribution to ambient levels of fine 
particulate matter. This research needs to be completed before proposals of such magnitude are 
finalized. Retention of current standards would allow time for necessary study and discussion 
regarding the impact of the new standards. 

Section IV. • USDA Agricultural Air Quality Task Force 

Designated under the 1996 Federal Agriculture Improvement and Reform Act (Farm Bill), a 
United States Department of Agriculture task force has been appointed and has held an initial 
meeting on this and other air quality issues as they impact the agricultural community. The EPA 
is a vital part of this task force and AFBF welcomes the discussions and actions that this task 
force is pursuing. 

Section V. • Air quality is improving under current standards 
“The National Air Quality and Emission Trends Report 1995* issued recently by EPA shows 
that over the past 25 years, emissions and ambient concentrations of the six major air pollutants 
have decreased nationally by almost 30 percent Furthermore, the significant reduction in the 
number of nationwide “non-attainment” areas for ozone from 98 areas in 1990 to 66 areas at the 
present time and EPA's own forecast of continuing reductions in ozone precursors emissions 
under current and prospective Clean Air Act programs (such as the Title IV, acid rain program, 
and Title m. hazardous air pollutants program), provide clear indications that the current 
standards are promoting improved air quality. . 

By contrast, the Regulatory Impact Assessment (RIA) of this proposed rule, prepared by EPA, 
concludes that the costs to implement the proposed new standards could be significantly higher 
than the benefits to be gained by enforcing the mote stringent standards. At best, this analysis 
provides inconclusive support for proceeding with more stringent regulatory requirements. 

Section VL - Ozone and crop damage 

The question of whether reduced levels of ozone will lead to less damage to crops has been posed 

by the EPA. While the occurrence of ozone-caused crop damage appears to be accepted by the 

EPA, the question of this damage being at a level of concern is unfounded. 

EPA’s own Clean Air Scientific Advisory Committee (CASAC) mentions in its closure 
statements on the secondary standard portion of the staff paper for ozone, that the panel felt that 
the absolute values of the numbers in Tables VH-5a-Vn-7 are highly uncertain estimates of crop 

losses and are a result of a propagation of uncertainties. They are rough estimates, and this 
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should be explicitly stated in this discussion." 

If reduced levels of ozone truly would benefit the agricultural community, then there needs to be 
hard data and more research on this subject before any new decisions are finalized. 

In addition, preliminary studies conducted in California suggest that some agricultural crops, 
such as cotton, may actually act as a "scrubber" or "sink" for ozone and paniculate matter 
precursors, therefore actually cleaning the air of these two pollutants. Again, further research is 
needed. 

Conclusion 

These new standards could adversely impact the continued ability of this vital sector to provide 
an abundant, low-cost food supply, both to the United States and to the world. Because the 
proposed new NAAQS standards would impact each segment of the food production chain 
without reliable indication of benefit to public health, AFBF urges EPA to withdraw the 

proposed standards and initiate a targeted research program to resolve the serious and pertinent 
questions needed for scientific justification of such proposals. 

Farm Bureau appreciates the opportunity to provide you with our comments on proposed 

regulations. We welcome any opportunity to provide further information regarding AFBFs 
position on this issue. 

Sincerely, 

Dean R. Kleckner 
President 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHMQTON. O.C. I04S0 


April 4. 1SS6 

EPA-SA3-CASAC-LTR-36-CCS 

Honoraci# Carol M. Browner 
Administrator 

U.S. Environmental Protection Agency 
401 M. Street SW 
Washington, OC 20460 

RE: Closure by the Clean Air Scientific Advisory Committee 
(CASAC) on Hie Secondary Standard Portion of the Staff 
Paper for Ozone 

Dear Ms. Srowner 

A Panel of the Clean Air Scientific Advisory Committee (CASAC) of E?A - 3 
Science Advisory 8card (SAB) met on March 22. 1995, to review a craft of the primary 
star care portion of the document antMed Review of National Ambient Air Quality 
Siandaras far Ozone Assessment of Sdenttk and Technical Information - OAQPS Staff 
Pacer. At that time, a Craft of the secondary standard portion of the document was not 
completed. In August 1395. a revised Staff Paper, which included a first draft of the 
secondary standard portion was sent to the CASAC panel memoers tor review. On 
Sepiemcer 19 and 20. 1335. toe Panel met to complete this review. The Panel 
memoers comments reflect their satisfaction with the : mprovements made in the 
scientific duality anc comoieteness of the primary staroaro pettier of the Staff Paper 
anc reached closure on mat pan (see CASAC Letter Report EPA-SAB-CASAC-lTR- 
36-002. November 30. 1335). However, me Panel cculd not come to closure on the 
seccncary standard portion of me Staff Paper which -was a firs: craft To facilitate 
further ceveiooment of mis part of me Staff Paper, me Panei memoers oroviced 
detailed comments to your staff. The Panel felt that me suggestec revisions were 
extensive ancugn to warrant a review of me next craft 

On March 21. tSSS. a subset of the Panel, consisting of all tour of me Panel 
memoers with expertise in ozone effects on vegetation plus three acoitionai CASAC 
memoers. met in Research Triangle Park, NC to review a secenc Craft of me seccncary 
portion cf me Staff Paper. In addition, a Panel memcer with excertise in economics 
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reviewed die Staff Paper and provided written comments. Overall, the comments from 
the Panel members reflected their satisfaction that the Staff Paper was much improved; 
however, the verbal and wntten comments provided to your staff indicated that 
important, additional modifications are still required. Nevertheless, it was the 
consensus of die Panel that an additional review of the document by the Panel was net 
necessary. Consequently, the majority of the Panel agreed to came to elesure on the 
Staff Paper assuming that the Agency wculd incorporate the Panel’s latest comments. 

It was the opinion of six of the seven members of the Panel who were present that the 
Staff Paper will provide an appropriate scientific basis for making regulatory decisions 
concerning a secondary ozone standard once the additional changes are incorporated. 
The additional modifications are summarized below. 

It 3hculd be pointed out that die Panel members all agreed that damage is ^ 
oecumng to vegetation and natural resources at concentrations below the presant 
1 -hour national ambient air quality standard (NAAQS) of 0.12 ppm. Tne vegetation 
affects experts were in agreement that plants appear to be mors sensitive to ozone than 
humans, rurdier, it was agreed that a secondary NAAQS, mere stringent than the 
present pnman/ standard, was necessary to protect vegetation from ozene. However, 
agreement on the level and form of such a standard is still siusive for a number of 
reasons. 

u / 

The first issue is the level of uncertainty associated with the crop loss risk 
assessment presented in Tables Vll-oa-d through VII-7 of the Staff Paper. While seme 
of the sources of uncertainty are addressee earlier in the Staff P3per, other sources of 
uncertainty are not accressed at ail. Tne estimates in these Tables should only be 
presented as rough estimates for a number of reasons. First, the dose-rssaense 
functions are based uoon open-top chamber studies which have die advantage of 
crovicing the least amount of environmental modification of any outccor chamcer. cut, 
nevertheless, they stiil aiter amoient microclimate conditions which will intrccuca 
uncertainty. In these studies, plant response to ozone has been optimized under 
concitions which do net reflect the real-life ambient field conditions. Two of the piant •" 
experts said that die ooen-too cnamoer experiments by their very design anc execution 
(-''produced results that overestimated the effects of ozone on slant yieic. The other two . 
experts agreed that the ooen-too chambers do alter the environment in the cnamoer 
■with respect to ambient field conditions but did net agree 'with there being a positive 
bias. Research has not yet provided methods that dearly are better than ccen-tcp 
cnamcers fer establishing ozsne cose-resconse relationships for a wide vanety of 
—preps. Second, die estimated exposures are based cn a nen-peer-reviewee. empirical 
mocei wmen has not seen subjected to any performance evaluation. In acciticn. 
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insufficient details are given either in the Staff Paper or the unpublished Agency report 
for anyone to perform an evaluation. Third, the estimated exposures are then 
extrapolated to hypothetical scenarios where various secondary NAAQS are attained. 
Oetails of this extrapolation procedure are also insufficent to judge the appropriateness 
of the procedure. Fourth, the exposure estimates are then extrapolated to the entire 
coterminous U.S. using a Geographic Information System (GIS) which is based on an 
unpublished, non-peer-reviewed, internal EPA memorandum that contains '.nsuffident 
details to adequately evaluate the GIS. The exposure estimates and the dcse-rasponsa 
function estimates are then input into the economic mcdels which introduce additional 
uncertainties. Furthermore, the losses are computed from an assumed 12-hr. 
background ozone concentration of 0.025 ppm which is too low and will over-inftate the 
crop less estimates. A mere reasonable 12-hr. daylight, summertime background is 
mere likely doser to the 8-hr. background of 0.03-0.05 ppm. As a result, the Panel felt 
that the absolute values of the numbers in Tables Vtl-5a-VII-7 are highly uncertain t — 
estimates of crop losses and are a result of a propagation of uncertainties. They are 
rough estimates, and this should be explicitly stated in this discussion. The Panel 
believes, however, that these Tables can be of some use in identifying rcugh relative 
incremental benefits associated with a given NAAQS as iong as it is recognized that 
smail differences in benefits may have no significance because of these uncertainties. 

A related issue is the estimated yield lasses and seedling biomass losses 
displayed on the maps in Appendix E of the Staff Paper. Since these are also based on 
the results of ooen-iep chamber experiments as well as the results of the GIS 
decnnclogy approach, the uncertainties are large. The concern here is that the maps 
will be used out of context and the caveats ignored. The limitatiens and uncertainties of 
the data need to be dearly stated in the legend of each map. 

The SUMC6 standard refleca.a change in thinking over tie current i -hour 
stancard 'with respect to how plants respond to ambient czone exposure. 7nis 
proposed form of die standard implicitly recognizes that vegetation rasccnse to ambient 
ozone is cumulative. However, there is disagreement over 'whether this is the best form 
for a cumulative standard and what foe level of foe stancard should be to protect 
vegetation from damage by ozone.. One of. the Panel’s ecology exoerts thinks foe form 
and foe range of between 25 to 38 ppm-heurs proposed by foe Agency is appropriate. 

A second expert thinks foe form proposed by the Agency is appropriate arc biologically 
basec, but feels that a level of 20 ppm-hours is necessary to acepuateiy protect natural 
resources. The other two experts are uncomfortable with a 3UMC6 rerm because they 
feel it lacks, a biological basis. One member stated that he feeis very uncomfortable 
with 3UMC6 and would not 'want to bafond it becausa ne feeis there is tco much 
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uncertainty associated with its derivation. The fourth expert is concerned that a SUMC6 
form is unnecessarily complicated, and the level proposed by the Agency would not 
eliminate ozone damage. Instead, he proposes that the 1-hour average ozone should 
net exceed O.CS ppm for mere than one hour between the hours of 0700-1500. In his 
written comments, the Panel's economist noted that the weifara benefits of a secondary 
stancarc depend on the decision regarding the primary standard. For example, he 
points out that if the primary standard remains at 0. 1 2 ppm for 1 -hour, or is changed to 
an 3-hcur standard of 0.09 ppm with one ailcwacie exceedence. Table Vll-5a suggests 
potentially significant incremental benefits associated with a secondary standard based 
cn SUMC6. He further states that if Tie primary stancara is sat at 0.07 or 0.08 ppm with 
one excaedenca, there is little to be gained by estaciishing a separate secondary 
standard. 

Although the three remaining CASAC members were neither biologists or 
economists, they offered their opinion on the secondary standard proposals. Two think 
the form preposad by Tie Agency is appropriate. One thinks that Tie level proposed by 
the Agency is approcnate. -while Tie other feels that the Administrator's discretion 
snculc be broacer than Tie range presented in the Staff Paper. One of these memcers 
pointed out. however, that the Staff Paper ocas not make it clear enough that Tie 
SUMC6 standard as proposed is a practical choice being made as to the level of effects 
that will be tolerated and not a level that will prevent effect from occurring. The third is 
uncomfortable with SUMC6 and based on the estimates in Tables V!l-5a-VII-7, 
recommends an 3-hcur standard at Tie same level as the new primary standard. The 
three members also concurred that given the crudeness of the risk assessment 
estimates, policy decisions cannot be based firmly on sciencs. 

A number of the Panelists offered their insignts as to why there are such 
divergent opinions on the recommended fbrm anc level of Tie standard. The main 
'issues are the lack of sufficient rural ozone data, anc Tie laex of relevant piant exposure 
Studies. There are serious deficiencies in terms of Tie distribution of monitoring sites, 
-particularly n rural areas that prevent us from accurately assessing exposure once 
ozone damage is deserved. The Panel is in agreement that plants are being damaged 
sv ozone- and that the current secondary star dare Is not sufficiently protecive. but there 
-amain important limitations to bur understanding cf Tie extent of the rasconse of 
vegetation to ozone under field conditions. Five years from now. if we do not have Tie 
results of research coupling ozone air quality anc plant biology uncer conoiticns more 
representative of amoient field conations, to avcic Tie snortcomings of the ccen-top 
cramcer experiments, then we -will continue to be hampered by our inaoiiity to come to 
consensus on Tie leveis of air quality that are protective of vegetation and ecosystems 
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at tie most reasonable cost. In addition, a number of Panelists expressed tie 
importance of knowing the consequences of decisions concerning National Ambient Air 
Quality Standards. Once a decision is mace to change the stancard cr to maintain the 
status quo, we must be able to determine, by appropriate monitoring and research, what 
the consequences 'will be in terms of ambient air quality and effects on vegetation and 
ecosystems. 

In summary, a majority of the Panel has come to closure on the secondary part 
af the ozone Staff Paper despite the desire of the Panel for additional significant 
revisions. Thesa revisions have been communicated to your staff by this letter and in 
written comments by individual Panel members. The Panel trusts mat your 3taff will 
address these concerns. 

CASAC would appreciate being kept informed of progress on establishing a 
revised or new ozone standard, and plans for research on ozone effects. Please do not 
hesitate to contact me if CASAC can be of further assistance in mis matter. We look 
forward :c seeing the final version of die secondary standard pcc.cn of the Staff Paper. 


Sincerely. 



Cfean Air Scientific Advisory Committee 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON. O.C. 20463 


April *. 1996 ' 

EPA-SA3-CASAC -LTS-96-CC6 


ceres ze ~-t acmnistxatca 

3C.SNCS ACVtsCRY 3CA30 


Hcr.cracie Carol M. 3rowner 
Acministrater 

U S. Environmental Protection Agency 
401 M. Street SW 
Wasnmgton, DC 20460 

RE. Cloture by the Clean Air Scientific Acvitory Committee 

(CASAC) on fie Secondary Standard Portion of the Staff * 
Piper for Otone 


Dear Ms 3rowner 

A Panel of the Clean Air Scientific Advisory Committee (CASAC) of ERA'S 
Science Advisory Board (SAB) met on Marcn 22, 1995, to review a draft of the primary 
stancaro portion of the document entitled Review of National Amcient Air Cualiiy 
Standards for Ozone Assessment of Scientific and Technical information - OAQPS Staff 
Pacer At that time, a draft of the secondary standarc oertion of the cccument was not 
ccmoietec. In August. 1 S9S. a revised Staff Paper, wnicn induced a first draft of the 
secondary standard oorticn 'was sent to the CASAC panel memcers for review On 
Seotemoer 19 and 20. 1SS5. the Panel met to complete this review. Tne Panel 
memcers comments reflect their satisfaction with the 'improvements made in the 
scientific duality arc completeness of the pnmary stancaro ocrticn of the Staff Pacer 
anc reached closure on that part (see CASAC Latter Report; EPA-SAB-CASAC-LTS- 
96-002. Novemcer 30. 1995). However, the Panel could not come to closure on the 
secondary standard portion of die Staff Pacer wnicn was a first craft. To faclitate 
further ceveiooment of this part of he Staff Paper, die ?3nei memcers prcviced 
detailed comments to your staff. Tne P3nei felt that tne suggested revisions were 
extensive encugn to warrant a review of the next craft 

On Marcn 2* . 1995. a subset of the Panel, consisting cf ail four of tne Panel 
memcers with expertise m ozone affects on vegetation plus three accinonai CASAC 
memDers. met in Research Tnangle ParK NC to review a second draft of die seconoany 
portion of the Staff P3oer In accition, a Panel member with expertise in economics 
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reviewed tie Staff Paper and provided written comments. Overall, trie comments from 
trie Parei members reflected trieir satisfaction t.at the Staff Paper was much improved: 
however, trie verPal and written comments provided to your staff indicated that 
important, additional modifications are still required. Nevertheless, it was trie 
consensus of trie Panel that an additional review of trie document 'ay trie Panel was -ct 
riecessany. Ccnsecuently. trie majority of trie Panel agreed to come to closure cn trie 
Staff ? 3 cer assuming that trie Agency would incorporate trie Panel's latest comments. 

It was the opinion of six of trie seven members of trie Panel who were present that trie 
Staff Paper will provice an appropriate scientific oasis for making regulatory decisions 
concerning a secondary ozone standard once the acditicnal changes are incorporated. 
The additional modifications are summarized below. 

it sn.ould be pointed out that trie Panel memcers all agreed that damage is 
occurring to vegetation and natural resources at concentrations below trie present 
1 -hour national ambient air quality standard (NAAQS) of 0. 1 2 pern. Trie vegetation 
effects experts 'were in agreement that piants apeear to be more sensitive to ozone than 
humans. Furrier, it was agreed that a secondary NAAQS. more stringent than trie <•'' 
present pnman/ standard, was necessary to protec vegetation from ozone. However 
agreement an trie level and form of such a standard is still aiusive for a numcer of 
reasons. 

c/ 

The first issue is the level of uncertainty associated 'with the crop loss nsk 
assessment presented m Tables Vll-5a-d through VI 1-7 of the Staff Paper. Whiie seme 
of trie sources of unceramty are addressed earlier in trie Staff Paper, other sources of 
uncertainty are not accresseo at ail. Trie estimates in these Taoies should cniy be 
presented as rough estimates for a number of reasons. First, trie dose-resoense 
runcoons are cased upon ocen-top chamber studies whigri have trie advantage of 
crovicing trie least amount of environmental modification of any outocor chancer, cut 
nevertheless, they stiil alter amoient microclimate osneitiens wnicn will intrccuce 
unceramty. In these studies, plant resoon.se to ozone has been optimized uncer 
conditions wmen do net reflec trie real-life ambient field conditions. Two of trie plant '' 

arc execution 

'Spmeu&Ui results that overestimated trie effects of ozone’ on plant yield. Tine other two 
excers agreed that trie ocen-;oo cnamcers do alter trie environment m the cn ameer 
with respect to amoient fielo conditions but did net agree with triers being a positive 
bias. Research has not yet provided methods that clearly are better man ccsn-too 
chambers fer estaciisning ozone dose-'esccnse reiaticnsmcs tor a wide vanety of 
—orcos. Second, trie estimated exposures are based on a non-peer-rsviewec. empirical 
mooei wmen nas .not been suciectec to any performance evaluation. In addition. 
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insufficient details are given aitfier in the Staff Paper or the unpublished Agency report 
for anyone to perform an evaluation. Third, the estimated exposures are then 
extrapolated to hypothetical scenarios where various secondary NAAQS are attained. 
Details of this extrapolation procedure are also insufficient to judge the appropriateness 
of the procedure. Fourth, the exposure estimates are then extracclated to the entire 
coterminous U.S. using a Geographic Information System (GIS) which is based on an 
unpublished, non-peer-reviewed, internal E?A memorandum that contains insufficient 
details to adequately evaluate 'he GIS. The exposure estimates and the dcse-rescon== 
functicn estimates are then input into the economic models which introduce additions 
uncertainties. Furthermore, the losses are computed from an assumed 12-hr. 
background ozone concentration of 0.02S ppm which is too low and will over-inflate he 
crop less estimates. A mere reasonable 12-hr. daylight, summertime background is 
mere iikeiy Closer to the 3-hr. background of 0.03-0.05 pom. As a result the Panel felt 
that he absolute values of-the numbers in Tables VII-oa-Vll-7 are highly uncertain i— 
estimates of crop losses and are a result of a propagation of uriear£ihtii£ They are 
rough estimates, and this should be explicitly stated m this discussion. Tne Panel 
beiieves. however, that these Tables can be of some use in identifying rough relative 
incremental benefits associated with a given NAAQS as ieng as ;t is reccgnized that 
smail oifferences in benefits may have no significance because of these uncertainties. 


y.dcA 

tjvvtvnW'’ 


A related issue is the estimated yield idsses and seedling biomass losses 
displayed on the maps in Appendix E of the Staff Paper. Since these are also based on 
the results of open-top chamber experiments as well as the results of the GIS 
technology approach, the uncertainties are large. Tne concern here is that Tie macs 
will pe used out of context and the caveats ignored. Tne limitations anc uncertainties of 
the cata need to be clearly stated in the legend of each mao. 


Tne 3UMC6 standarc reflects e change in thinking over the current l -hour 
stancard with respect to now clams respond to arnoiem czora exccsure. This 
prcccsad form of the standard implicitly recognizes Tat veget3ticn resccnse to arnoiem 
ozone is cumulative. However, Tere is disagreement over whether Tis is Te best form 
for a cumulative standard and what Te level of Te stancard snculd be to orctec: 
vegetation from damage by ozone. One of Te Panel's acology sxoerts Tinks Te form 
ana tne range of between 25 to 33 opm-heurs proposed oy Te Agency is acoropnate. 

A second axoert Tinks the form proposed Oy Te Agency is aocrccnata arc biologically 
based, out feels Tat a level of 20 ppm-hours is necessary to aceouately orctec: natural 
resources. The other two experts are unccmfcrraole wiT a 3UMC6 term because T.ey 
feel it ,acxs a biological basis. One member stated Tat ne feeis very uncomfortaoie 
with 5UMC6 and would not want to defend it because r.e feeis there is too much 
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ur.csrtairty associated with its derivation. The fourth expert is concerned that a SUMC6 
form is unnecessarily complicated, and the levei proposed by the Agency would not 
eliminate ozone damage, instead, he proposes that the t*hour average ozone should 
net exceed 0.05 ppm for mere than one hour between the hours of Q7C0-15CC. In his 
written comments, the Panel's economist noted that the welfare benefits of a secondary 
standard depend on the decision regarding the primary standard. For example, he 
pcims out that if the primary standard remains at 0.12 pem for 1 -hour, or is changed to 
an 3-hcur standard of C.C9 ppm with one aiicwacie exceedence. Table Vll-5a suggests 
potentially significant incremental benefits associates with a secondary standard based 
cn SUMC6. He further states that if the primary star.caro is set at 0.0/ or 0.08 ppm with 
ore exceedence, there is little to be gained by estaciishing a separate secondary 
starcard. 


Although the three remaining CASAC members were neither biologists or 
economists, they offered their opinion on the secondary standard proposals. Two think 
the form proposed by the Agency is appropriate. One thinks that the level proposed by 
me Agency is appreciate, while the other feels that the Administrator's discretion 
srculc be brcacer than the range presented n the Staff Pacer One of these memcers 
pointed out. however, that the Staff Paper ocas not make it o:ear enough that the 
SUMC6 stancard as proposed is a practical choice being made as to the levei of effects 
that will be tolerated and not a level that will prevent affects from occurring. The third is 
uncomfortable with SUMC6 and based on the estimates in Tacles Vll-5a*VH-7, 
reccmmencs an 3-hcur standard at the same level as the new primary standard. The 
three members also concurred that given the cruceness of the risx assessment 
estimates, ociicy decisions cannot be based firmly on science. 


A numoer of the Panelists offered their insights as to wriy there are suer 
divergent ocmicns on the recommended form anc level af the standard. The main 


uUt, so 

^issues are the lack of sufficient rural ozone data, ana the lack of relevant plant excosura 
irn sencus defiewnaes iriterfris of the distribution of monitoring sites. 

.Wees tnat prevent us from accurately assessing exposure once 
ozone damage is ocsar/ed. Tne Panel is in agreement that plants are being damaged 


by ozone arc that the current seconcary 3tardarc s net sufficiently protective, out there 
-errain .mccrant limitations :c our uncerstancing zi the extent pf tne resoonse of 
vegetation :o ozone 'oncer fieic conditions. rive years from new. f we do not have the 
'esuits of research dcucting ozone air quanry anc start bicicgy under ocnciticns more 
'ecresentauve of amoient fieic oendtions. :c avcic the sncncomings or the ocen-too 


c* ameer axoerimenis. then we will continue to ee namcered by our inability :o come to 
consensus on Tie ieveis of air duality that are crctacsve of vegetation and ecosystems 
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at ate most reasonable cost In addition, a number of Panelists expressed the 
importance of knowing the consequences cf decisions concerning National Ambient Air 
Quality Standards. Once a decision is made to change the stancard or to maintain the 
status quo. we must be able to determine, by appropriate monitoring and research, what 
the consequences will be in terms of ambientair quality and effects an vegetation and 
ecosystems. 

In summary, a majority of the Panel has come to closure on the secondary part 
cf the ozone Staff Paper despite the desire of die Panel for additional significant 
revisions. These revisions have been communicated to your staff oy this letter and in 
written comments by individual Panel members, The Panel trusts mat your staff wiil 
address these concerns. 


CASAC would appreciate being kept informed of progress on establishing a 
revised or new ozone standard, and plans for research on ozone effects. Please do net 
hesitate to contact me if CASAC can be of further assistance in this .matter. We look 
fciward te seeing the final version of the secondary standard pcrlcn of the Staff Paper. 


Sincerely, 



Clean Air Scientific Acvisory Committee 
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Prepared Statement of Paul Hansen, Executive Director, Izaak Walton 

League of America 

Mr. Chairman and Members of the Subcommittee: I am Paul Hansen, Executive 
Director of the Izaak Walton League of America, which is celebrating its 75th year 
of working to conserve, maintain, protect and restore the soil, forest, water and 
other natural resources of the United States. I appreciate having the opportunity 
to talk with you today about the Environmental Protection Agency’s proposal for 
new national air quality standards for ozone and fine particulate matter, commonly 
referred to as PM 2 . 5 . 

Protection of our nation’s air quality is a part of the Izaak Walton League’s mis- 
sion and an issue of vital importance to League members, many of whom live in 
the nation’s agricultural communities. We have worked on clean air issues since the 
first Federal Air Pollution Act, which was passed during the Eisenhower Adminis- 
tration. With the adoption of new air quality standards just months away, the 
League is concerned that the health, environmental and economic benefits that new 
standards would provide be understood, recognized and considered as you review 
this critical decision. 

Today, I want to touch on a few of the benefits this new standard would realize 
for the health of our people and our natural environment, but I especially want to 
implore you to consider the findings of the U.S. Department of Agriculture’s Na- 
tional Crop Loss Assessment Network, which was released during the Reagan Ad- 
ministration. We were involved in the NCLAN study, and cosponsored a symposium 
in 1982, with the Boyce Thompson Institute at Cornell University, at which many 
of the findings were released and discussed. I personally conducted a literature re- 
view of the effects of air pollution on crops in 1990, a summary of which is available 
here today for your consideration. 

You know that the new air quality standards would protect public health by pre- 
venting approximately 15,000 premature deaths and 250,000 to 400,000 illnesses 
each year. The proposed ozone standard of .08 ppm would provide much needed 
health protection to anyone who spends time outdoors working, exercising or relax- 
ing. This includes, of course, farm owners, operators and employees. The particulate 
matter standard for PM 2.5 would protect, among others, anyone with heart or lung 
disease. Most importantly, both standards would improve protections for our chil- 
dren’s health. 

You also know that new limits on ozone and fine particulate matter pollution 
would further reduce emissions of air pollutants that deposit on our rivers, lakes 
and streams and degrade water quality necessary for wildlife, fisheries, and water- 
based recreation. As you know, ozone and particulate matter pollution are second- 
ary, not primary pollutants. This means that they are not emitted directly but in- 
stead are created from a mixture of primary pollutants including nitrogen oxides 
and sulfur dioxides. By reducing emissions of these primary pollutants, the new 
standards would help to prevent the acidification of our rivers, lakes, streams, and 
other special aquatic ecosystems such as the Chesapeake Bay. 

Most critical to the responsibilities of this Committee, the new ozone standard 
would provide millions of dollars in agricultural benefits each year. At air pollution 
levels well below those that exist in our air today, ozone can reduce the productivity 
of commodity crops such as corn and soybeans by 10 percent. This means that dirty 
air costs our country approximately one billion bushels of corn and more than two 
hundred million bushels of soybeans each year — at today’s prices almost three bil- 
lion dollars in revenues. 

It is well-established in the literature that the effects of ozone on crops is very 
insidious, and, in most cases, invisible. With soybeans, for example, there are no 
fewer beans, but lighter beans. A 10-percent reduction, which can he common at 
ozone levels found throughout much of the soybean growing region, while highly sig- 
nificant in terms of yield, would be effectively invisible — even to the trained eye. 

In the last 2 years, three groups of experts on ozone’s vegetative impacts have 
reconfirmed the seriousness of ozone’s impacts on commodity crops, forests, and 
other vegetation, which were first measured by the National Crop Loss Assessment 
Network in 1982. A workshop sponsored by the Southern Oxidants Study in 1995 
convened agricultural, forest, and ecological scientists with extensive experience 
studying the effects of ozone on ecosystems to discuss the need for a new ozone 
standard. The Workshop recommended that EPA adopt a seasonal secondary stand- 
ard that would provide vegetation with additional protection during the growing 
season. 

More recently, the Department of the Interior recommended that EPA adopt a 
more protective secondary standard because the proposed primary standard of .08 
ppm was not adequate to protect natural and cultural resources. 
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Finally, the Clean Air Scientific Advisory Committee (CASAC) that reviewed the 
research behind the proposed standards advised EPA that a secondary standard, 
more stringent than the primary, was needed to protect vegetation from ozone. 

I know that concern has been expressed regarding the cost of implementing a new 
PM 2.5 standard, particularly in agricultural areas, and 1 would like to close by ad- 
dressing that issue. 

First, it is essential that our air quality standards be set at levels that are protec- 
tive of human health, not at levels that regulated industries and others consider 
cost-effective. 

Second, the new particulate matter standard applies to PM2.5, not PM10. EPA has 
not recommended any tightening of levels of PM 10 pollution. The distinction is im- 
portant because almost all PM2.5 is a product of combustion and almost all PM10 
is created by earth moving activities such as construction, mining, and agricultural 
practices like tilling. 

Third, on most farms, the primary source of combustion is diesel fueled farm 
equipment. This equipment is responsible for a very small amount of the primary 
pollutants that create PM2.5. The amounts of these primary pollutants created by 
farm equipment are so small they are insignificant when compared to emissions 
from other PM2.5 sources. Farm equipment creates about 1 percent of national nitro- 
gen oxide emissions and almost no sulfur dioxide emissions. 

Finally, the history of pollution controls strongly suggests that even if controls on 
diesel fueled vehicles become necessary, these controls will cost far less than pre- 
dicted. Reductions in sulfur dioxide emissions, for example, which cost less than 
$100 per ton today were predicted to cost as much as $1,500 per ton. Reduced crop 
yields are much more likely than tighter pollution controls to negatively impact a 
farmer’s bottom line. 

In closing I would like to again thank you for the opportunity to address the pro- 
posed new standards’ agricultural impacts and to shed light on one of the hidden 
victims of our nation’s polluted air, the American farmer. 

NEW STANDARDS WILL IMPOSE FEW BURDENS ON THE FARMER 

The Izaak Walton League believes the impact that these standards will have on 
our nation’s agriculture industry have been mis-characterized by some. Industry op- 
ponents to the new PM2.5 standard, for example, claim the new standard will create 
a horrible regulatory burden for farmers. These opponents are assuming that EPA 
will target the same farming activities for PM2.5 as it did in developing strategies 
for controlling PM10. However, this assumption is mistaken. 

EPA’s principle interest in implementing the new air quality standards is to bring 
areas of non-attainment into attainment. Most projected non-attainment areas are 
urban areas where fine particulate matter pollution is a product of combustion. 
Therefore, the major targets of regulatory focus are very likely to be sources of com- 
bustion in urban areas: electric utilities, buses, and large commercial boilers, for ex- 
ample. 

The changes EPA is proposing to the PM 10 program — which do not include a tight- 
ening of PM 10 pollution limits — actually result in fewer regulatory burdens on agri- 
cultural activities. For example, by proposing a switch to a “98th percentile” form 
for measuring compliance with the PM 10 standard, EPA is proposing to allow more 
than six exceedances every year to be “excused” instead of just one. In comments 
critical of this element of EPA’s proposal, the California Air Resources Board cal- 
culated that in the Great Basin Valley peak PM 10 levels 68 percent above the stand- 
ard would be legal under the new proposal. 

Finally, there has been testimony in the U.S. House of Representatives that the 
new PM2.5 standard will also affect farmers who use nitrogen-based fertilizers and, 
because of the volatilizations of ammonia, dairies with manure lagoons. In reality, 
combustion sources such as factory boilers and electric utilities emit many times the 
level of PM2.5 particles than do manure lagoons. They are not likely to be regulated 
under the State Implementation Plans developed to implement these standards. 


Prepared Statement of Kevin Fennelly, MD, Staff Physician, Division of En- 
vironmental and Occupational Health Sciences, National Jewish Medical 
and Research Center 

Mr. Chairman and Members of the Subcommittee: Thank you for the opportunity 
to speak with you today regarding the particulate matter standard proposed by the 
Environmental Protection Agency (EPA). My name is Kevin Fennelly; I am an aca- 
demic physician at the National Jewish Medical and Research Center in Denver, 
Colorado. I am board-certified in pulmonary medicine and in occupational-environ- 
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mental medicine, and my time is evenly divided between patient care and clinical- 
epidemiological research. Most of the patients I see have asthma or chronic obstruc- 
tive pulmonary disease (COPD), although I care for patients with a wide spectrum 
of more unusual respiratory diseases. My research interests include the epidemiol- 
ogy of the health effects of particulate air pollution, so I am familiar with the sci- 
entific literature in this area. 

I am testifying today as a concerned physician, scientist, and citizen. I support 
the EPA proposal, although a more stringent standard would provide additional 
public health benefits. I wish to emphasize three points. (I) Particulate air pollution 
causes human suffering, not just statistics. (II) There is biological plausibility to 
support the epidemiological findings of adverse health effects associated with partic- 
ulate air pollution. (Ill) The risk of adverse health effects due to particulate air pol- 
lution is comparable to other risks which our society has not found acceptable. 

I. PARTICULATE AIR POLLUTION CAUSES HUMAN SUFFERING, NOT JUST STATISTICS 

In discussing these issues with our local and State leaders, I realized that we phy- 
sicians and scientists have not done an ideal job of communicating the meaning of 
recent scientific studies on particulate air pollution. The data have often been ex- 
pressed in very abstract terms which are difficult to understand. My primary goal 
today is to try to bridge the gap between the scientific data and the clinical effects. 
I hope to prevent you from being numbed by all the numbers which you have un- 
doubtedly seen, and to recall that behind all those statistics are people suffering 
from very real diseases. 

As a physician specializing in lung diseases, I have seen patients who report wors- 
ening of their asthma symptoms on days of visible air pollution in Denver, Phoenix, 
Los Angeles, and the San Francisco Bay Area. These patients have told me of this 
association after a nonspecific inquiry about the triggers of their asthma symptoms, 
and they have not been aware of my research interest in air pollution. Colleagues 
have reported similar encounters. In Denver, our air pollution is predominated by 
particulate matter, so at least for our local patients, particulate air pollution is 
likely to contain the offending agent(s). Asthma is a common disease characterized 
by symptoms to multiple triggers, including respiratory infections, cold air, exercise, 
and other factors, including air pollution. Because of this, it is impossible in any 
one patient to quantify how much air pollution contributes to the disease. This 
speaks to the need for epidemiological studies of groups of individuals to assess the 
relative contribution of factors such as air pollution. 

Aside from asthmatics, another group susceptible to the effects of particulate air 
pollution are the elderly with heart or lung disease. Again, since these diseases are 
so common, it is impossible for any one physician on any 1 day to notice changes 
in the pattern of illness or death which might be attributable to particulate air pol- 
lution. Even with the hundreds of deaths which occurred during the air pollution 
disaster in London in 1952, doctors did not appreciate the full magnitude of that 
public health disaster until the epidemiologic data were available. 

I have been disturbed by comments in the lay literature which have trivialized 
the occurrence of respiratory symptoms associated with air pollution. Breathing is 
our most basic notion Without breath there is no life, and it should be understand- 
able that shortness of breath can be a distressing symptom. Allow me to suggest 
a simple exercise for those of you who may be fortunate enough to have escaped 
experiencing shortness of breath yourself or to have observed it in a family member. 
Simply take a drinking straw and breathe through it for several minutes, or better 
yet, try to walk about and climb some stairs. Then imagine feeling that way for 
hours or days. It is not a trivial discomfort. 

The other disturbing suggestion I have heard is that patients with lung diseases 
should simply medicate themselves more to cope with air pollution. This is illogical 
and violates good medical practice. As an occupational pulmonologist, I engage con- 
siderable resources removing patients from exposures which may be causing or ag- 
gravating their asthma. In the case of urban air pollution, it is obviously impossible 
for patients to avoid breathing the air in their community. Although inhaled bron- 
chodilator medicines may be able to relieve symptoms temporarily, ongoing inhala- 
tion exposure will continue to aggravate the inflammation in the bronchial tubes 
which characterizes asthma and COPD. With more severe exacerbations, patients 
may have to use corticosteroid tablets or injections, which can have serious adverse 
effects if used repeatedly. 
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II. THERE IS BIOLOGICAL PLAUSIBILITY TO SUPPORT THE EPIDEMIOLOGICAL FINDINGS OF 
ADVERSE HEALTH EFFECTS ASSOCIATED WITH PARTICULATE AIR POLLUTION 

I will defer to Dr. Carl Shy’s expertise in epidemiology to review the large num- 
bers of studies which have found adverse health effects associated with particulate 
air pollution, but I wish to offer a few observations. Critics of these studies have 
suggested that they are inconclusive or that they have been done by a small group 
of biased researchers from Harvard. In fact, there are now a large number of studies 
of various designs which have been done in various cities, countries, and climates, 
and by various investigators studying multiple outcomes: death rates, hospitaliza- 
tions, emergency department visits, pulmonary function changes, asthma medication 
use, and symptoms. There has been a striking consistency in the findings of these 
studies. There have been a few studies which have not found similar results, but 
these have typically suffered from designs and methods which resulted in a lack of 
statistical power or the lack of a biologically plausible hypothesis. 

Some critics of the EPA proposal have suggested that epidemiological studies are 
not valid science or use some sort of statistical sleight-of-hand. Advances in comput- 
ing power and in statistical methods have improved the science of modern epidemi- 
ology considerably, which is similar to the advances due to improved technology in 
other fields. It is true that there have been epidemiologic studies of various sus- 
pected hazards which have resulted in associations which were later found to be 
spurious. In those cases the cause and effect relationship was readily dismissed 
after additional epidemiological and toxicological studies did not support the find- 
ings. However, this surely cannot be an indictment against the field of epidemiology; 
similar processes occur in every scientific field. In summary, it is highly unlikely 
that the epidemiological findings are due to chance or some other aberrations. 

A common criticism expressed in the lay press has been the small magnitude of 
the effects of the epidemiological studies. There have been references to the opinions 
of some scientists who only “accept” relative risks over 2 or 3 (or some other arbi- 
trary number) in order to consider an association “significant”. In fact, there is no 
consensus or “gold standard” in the scientific community for any criteria in this re- 
gard. Such criteria might be useful as a screen in assessing the value of one or even 
a few studies on a given subject. However, when there is a large body of literature 
which has demonstrated consistent results, as is the case regarding the health ef- 
fects of particulate air pollution, we must accept the data as they are. The mag- 
nitude of the effects are indeed small at current levels of particulate air pollution, 
but they are consistent with the effects which occurred during severe air pollution 
episodes, such as in London, 1952. Indeed, this point satisfies another criteria for 
establishing a cause-and-effect relationship: a reasonable exposure-response rela- 
tionship. 

The impact on the public health is determined not only by the magnitude of the 
effect, but also by how many people are exposed and how frequently they are ex- 
posed. Highly toxic environmental hazards easily gain the attention of the media 
and the public. Conversely, exposure to urban air pollution is such a common expe- 
rience that most people perceive very little risk. However, it can be as serious a pub- 
lic health risk, albeit much more insidious, since there are large numbers of suscep- 
tible people frequently exposed to low concentrations of pollutants. Most of us were 
shocked at the accidental release of methyl isocyanate in Bhopal, India in 1984. 
There were at least 2000 deaths from that disaster [1], but the number of individ- 
uals dying from particulate air pollution each year clearly exceeds that number. 

A common criticism of the EPA proposal for the particulate matter standard is 
that the epidemiological studies are not supported by biological plausibility. Al- 
though we still have much to learn, this is not true. In the air pollution disaster 
in Donora, PA of 1948, there were symptoms in 88 percent of those with asthma, 
77 percent of those with heart disease, and 79 percent of those with chronic 
bronchitis [2], There were 12 deaths in the Donora Borough during that week, which 
was six times the expected rate. Autopsies were performed on three of these pa- 
tients. All three had evidence of capillary dilatation, edema, and hemorrhage in the 
lung with purulent bronchitis and bronchiolitis, which are inflammatory changes in 
the medium-to-large and small airways, respectively. All three of these patients had 
evidence of chronic cardiovascular disease. Similarly, in the killer fog of London in 
1952, approximately 300 (60 percent) of over 500 autopsies demonstrated both heart 
and lung disease [3]. Thus, the pathological data were consistent with the concurrent 
and more recent epidemiological findings of increased deaths due to heart and lung 
diseases. 

Godleski and colleagues [4] recently presented preliminary findings of an inhala- 
tion toxicology study which was coherent with these pathological findings. They ex- 
posed rats with experimentally induced chronic bronchitis to concentrated urban air 
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particulates. Those animals had a higher death rate (37 percent) than the controls 
( 0 percent) as well as airway inflammation and marked constriction of the bronchial 
tubes. 

Other animal studies have demonstrated lung inflammation and injury due to 
particulate matter, especially with very small particles described as “ultrafine”[5]. 
There are a growing number of reports of investigations of the basic biological mech- 
anisms responsible for this inflammatory response, including free radical activity [6], 
prostaglandins [7] , and endotoxin-induced activation of genes for cytokines, or chemi- 
cal messengers [8], Another recent study [9] found that there is a marked increase 
in particle deposition in subjects with chronic obstructive lung disease, which may 
help explain the increased susceptibility of these individuals to the effects of partic- 
ulate air pollution. 

Although much more research is needed to elucidate the biological mechanisms 
causing the effects of particulate air pollutants, these early studies are already pro- 
ducing exciting results supporting the biological plausibility of the epidemiological 
findings. Some critics of the EPA proposal have called for more scientific certainty 
before taking action. As a pulmonologist, these arguments seem to echo the history 
of the science and public policy regarding cigarette smoking. Early epidemiological 
studies identified cigarette smoking as a risk factor for lung cancer and cardio- 
vascular disease, but the strategy of the tobacco industry for years has been to re- 
peatedly demand that more research is needed to confirm the hazards of cigarette 
smoking. Although we have learned a tremendous amount about the adverse health 
effects of cigarette smoking, we still do not know with absolute certainty exactly 
how smoking induces cancer and cardiovascular disease. However, few reasonable 
people now question the deleterious effects of cigarette smoking. Absolute certainty 
can be achieved only with complete convergence and consistency of all studies in all 
disciplines, including epidemiology, inhalation toxicology, dosimetry, and others. 
This has never happened, and it is highly unlikely that it will ever happen due to 
the nature of science as a human endeavor. 

III. THE RISK OF ADVERSE HEALTH EFFECTS DUE TO PARTICULATE AIR POLLUTION IS 
COMPARABLE TO OTHER RISKS WHICH OUR SOCIETY HAS NOT FOUND ACCEPTABLE 

Just as “absolute certainty” is impossible, there is no such thing as “zero risk.” 
From a regulatory perspective, I can appreciate that this scientific literature is dis- 
turbing since there is no suggestion of a threshold concentration associated with 
these health effects. Therefore, the critical question becomes one of “acceptable risk” 
and of our societal values. Just as there is no gold standard for what constitutes 
a “significant” relative risk, there is no consensus as to what is an “acceptable risk” 
in our society. However, there are precedents suggesting at least a reasonable 
range. In the history of regulatory action in the U.S., the EPA and other agencies 
have often regulated hazards if the cancer risk were greater than 1 per 100,000 [10], 
The Clean Air Act Amendments of 1990 mandated that the EPA regulate hazardous 
air pollutant emissions to reduce the lifetime cancer risk if it finds such risk to be 
higher than one in one million (See Sec. 112(f)(2)). In 1978, the Supreme Court sug- 
gested that an occupational risk of cancer due to benzene exposure of 100 per 
100,000 warranted regulatory consideration[ll]. Thus, there is a range of lifetime 
risks for cancer from 100 per 100,000 to 1 per 1,000,000 which history suggests is 
not “acceptable” to our society. These data refer to risks for cancer, but it seems 
that an increased risk of death from heart or lung disease should be considered the 
same as an increased risk of death from cancer. I would like to suggest an approach 
to help understand and communicate this issue: the use of incidence rates. EPA has 
typically performed risk assessments of carcinogenic hazards and expressed the risk 
in terms of deaths per 100,000 population. A similar metric is used frequently in 
describing infectious disease risks, but I have not seen it used to describe risks from 
exposures to air pollution. 

For example, to estimate the number of deaths attributable to PMio in Denver, 
I assumed (1) a threshold effect of 30 mcg/m3 and (2) a 3.4 percent increase in res- 
piratory deaths and a 1.4 percent increase in cardiac deaths for each 10 mcg/m3 in- 
crease in PMio (average estimates suggested by Dockery and Pope[12]). Using the 
daily count of deaths and the daily PMio concentrations for the city of Denver from 
1990-92, I thus calculated 57 deaths, or an average of 19 cardiopulmonary deaths 
per year attributable to particulate air pollution. Since the population of the city of 
Denver in 1990 was 467,652, the annual crude cardiopulmonary mortality rate at- 
tributable to PMio is 19/467,652, or 4 per 100,000. Since there were 1,745 
cardiopulmonary deaths from 1990-92, 3.3 percent (57/1745) were attributable to 
PMio. This conservative estimate is consistent with Lipfert’s recent estimate that air 
pollution may account for 3-5 percent of deaths in affected urban areas; his esti- 
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mate included lung cancer deaths as well. [13] If the annual risk of death due to par- 
ticulate air pollution is thus conservatively estimated at 4 per 100,000, then the cu- 
mulative risk over only 10 years of residence in this mildly polluted urban area 
would be 40 per 100,000. I also calculated similar risks for Philadelphia or Los An- 
geles using data provided in the EPA Staff Paper. [14] (See tables 1 and 2.) These 
estimates are substantantially larger, at 23 and 25 per 100,000 population per year 
respectively, or 230 to 250 per 100,000 population over 10 years. Thus, the risk of 
acute cardiopulmonary death associated with particulate air pollution over a decade 
is greater than the “unacceptable” lifetime risk of cancer discussed above. 

These risk estimates obviously do not include the many other nonfatal health ef- 
fects of particulate air pollution, some of which are listed in tables 1 and 2. Al- 
though much emphasis has been placed on the studies of increased deaths associ- 
ated with particulate air pollution, we know that mortality is only the “tip of the 
iceberg”, i.e., that there are probably many more less serious adverse health effects 
if an exposure is able to produce death[15], (See figure 1.) Unfortunately, there is 
not one composite measure which sums the many fatal and nonfatal health effects 
of an exposure such as particulate air pollution. 

Such a discussion of quantitative risk estimates also does not include the quali- 
tative aspects of risks associated with air pollution which the public has not found 
acceptable, such as these exposures being involuntary, uncontrollable, and affecting 
children[16]. 


IV. SUMMARY 

These issues are extremely complex, and in our struggles to be objective by pro- 
viding quantitative data, it is easy to become numbed by the numbers. When I see 
patients who have increased respiratory symptoms on days of high air pollution, 
they sometimes ask me why nobody is doing anything to improve Denver’s “Brown 
Cloud”. I try to reassure them that great improvements in air quality have been 
achieved over the last two decades. However, I think that we need to heed the medi- 
cal maxim: “Listen to the patient.” Behind the statistics are real people suffering 
with real symptoms. I congratulate the EPA in its review of the recent scientific lit- 
erature and in recognizing the importance of PM2.5. There are adequate data to sup- 
port more stringent regulation of particulate air pollution, and the lack of “cer- 
tainty” should not be an excuse for inaction. We could improve the public health 
by implementing even more protective standards, such as those proposed by the 
American Lung Association. At minimum, I urge you to support the proposed 
changes in the particulate air pollution standard as proposed by the Environmental 
Protection Agency. 

Thank you for this opportunity to share my concerns. 
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Prepared Statement of Dr. Christopher Grande, Executive Director, 
International Trauma Anesthesiology and Critical Care Society 

Good morning. My name is Dr. Christopher Grande. I am a practicing physician 
from Baltimore, Maryland. I am a board-certified anesthesiologist and intensive care 
specialist in trauma injury. I have authored and edited numerous medical books and 
have had about 30 articles published in professional journals. 

I am also Executive Director of the International Trauma Anesthesiology and 
Critical Care Society or “ITACCS” for short. ITACCS is a 10-year old professional 
association of more than 1,000 trauma specialists and emergency room physicians, 
nurses, and related professionals. 

I also hold a masters degree in public health from the Johns Hopkins University 
School of Public Health. 

I’d like to thank the committee and Chairman Inhofe for inviting me to provide 
ITACCS’ views on the proposed ozone and particulate matter standards. 

Before I specifically address the standards, though, I’d first like to give the com- 
mittee some important background information. 

Everyday I’m in the hospital emergency room , I see patients and problems vying 
for critical resources. From acute asthma patients to traumatic injuries. These are 
all competing public health priorities. All competing for limited available public 
health resources. 

The focus of ITACCS is traumatic injury, often accidental in nature such as that 
caused by motor vehicle, on-the-job, or household accidents. 

Injury is the leading caused of death for those under the age of 45. 1 And it is the 
fourth leading cause of death overall in the United States. About 150,000 deaths 
every year. 2 

Trauma cuts across all of society. The injured person is not someone else. The in- 
jured patient is you, your child, your spouse, your parent. 

The average age of injury victims is 20. Death from injury is the leading cause 
of years-of-life-lost in the U.S. — more than twice the number of years of life lost as 
the next leading cause, cancer, and three times that of heart disease. 

According to 1990 statistics from the Centers for Disease Control and Prevention, 
traumatic injury was responsible for approximately 3.7 million years of potential life 
lost. 3 In contrast, cancer was responsible for 1.8 million years of potential life lost. 
Heart disease was responsible for 1.3 million years of potential life lost. 

What does this tell us? The National Academy of Sciences concluded in 1985 that 
trauma was the “No. 1” public health problem in the U.S. 4 This situation remains 
unchanged today. How is this relevant to the debate over the ozone and particulate 
matter standards? 

It can be simply put in three words, “public health priorities.” 

The fact is that society has limited resources that it can spend on public health. 
As such, responsible public policy dictates that such resources be spent so as to 
achieve the “biggest bang for the buck.” 

ITACCS is not convinced, and neither should the public be, that the proposed 
ozone and particulate matter standards are a smart way to spend our limited re- 
sources. 

But I want to make it clear that we are not singling out only the proposed ozone 
and particulate matter air quality standards. The proposed standards are merely 
the latest example in what we see as a disturbing trend of the last two decades 
where scarce public health resources are diverted from more clearly demonstrated 
beneficial uses. 

The unintended consequence of this diversion might be a decrease in the overall 
effectiveness and efficiency of public health care delivery. 

As the makers of our laws and the ultimate allocators of our public health re- 
sources, Congress should take the lead in rationally allocating our limited resources. 

But how would Congress know what is a priority and what is not? 

The process behind the proposed ozone and particulate matter air quality stand- 
ards has not been helpful. 

First, the proposed rules do not provide a ranking or comparison between the esti- 
mated health effects attributed to ozone and PM and those of other public health 
needs. 

One of the health endpoints associated with the proposed rules is asthma. No 
doubt asthma is a serious issue and public health resources should be directed at 
asthma. But a recent study 5 published in the February 1997 American Journal of 
Respiratory and Critical Care Medicine a journal of the American Lung Association 
helps place air pollution-induced asthma in perspective. 

In this study, which employs a study design that has been characterized 6 as the 
most reliable on the potential health effects of ambient ozone — i.e., the study model 
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of children attending asthma camp — air pollution was associated with a 40 percent 
increase in asthma exacerbation in children. It sounds bad, but what does this real- 
ly mean? 

Assuming for sake of argument that the authors’ conclusion is reasonable, this in- 
crease in asthma exacerbation equates to one extra use of an inhaler among one 
in seven severe asthmatics on the worst pollution day. However, close scrutiny of 
this study reveals that many confounding risk factors for asthma exacerbation were 
not considered by the study authors. These risk factors include changes in tempera- 
ture, atmospheric pressure, anxiety, physical exertion, allergens, dust, and fumes. 

Moreover, this study is inconsistent with the general observation that while asth- 
ma has increased over the last 15 or so years, air pollution has decreased. There 
appears to be no generally accepted explanation for this phenomenon. 

Therefore, this study does not satisfactorily link ambient ozone with asthma exac- 
erbation. 

Before we commit our scarce resources wouldn’t it be useful to know exactly 
where this very uncertain health effect ranks among other real public health prior- 
ities? 

If asthma qualifies as a public health concern, appropriate levels of funding 
should be targeted at programs that have been proven to be effective, but not fully 
implemented. Such programs include appropriate research, public and patient edu- 
cation, increased compliance with asthma medication schedules, intelligent avoid- 
ance of triggering factors, etc. 

Just last week, President Clinton issued an Executive order requiring Federal 
agencies to pay more attention to environmental health and safety risks that dis- 
proportionately affect children. While it is easy to agree with the intent of the Exec- 
utive order, it is not clear that air pollution disproportionately affects children. 
What is clear is that traumatic injury disproportionately affects children, and it has 
been clearly identified as the leading cause of death in children. 7 

Second, the proposed rules do not provide an accurate estimate of what their asso- 
ciated opportunity costs are. 

For example, if a community is forced to spend its resources implementing the 
ozone and particulate matter air quality standards, what other public health needs 
will the community sacrifice? A new trauma center? Training for its paramedics? A 
new ambulance? 

Filling these other public health needs can produce results that cut across many 
public health problems. For example, ambulances and trauma centers benefit every- 
one from asthmatics to heart attack and trauma victims. 

It would seem to be good public policy to develop and rely on an analysis of oppor- 
tunity costs. 

Third, the true uncertainties associated with the proposed ozone and particulate 
matter air quality standards have not been fully presented. 

For example, it has been estimated and widely reported that chronic exposure to 
fine particulate matter causes 20,000 deaths per year. In fact this estimate appears 
to be based on very uncertain epidemiology. 

It was acknowledged recently by EPA® and reported in major newspapers such 
as The Washington Post 9 that the simple error of using an arithmetic “mean” in- 
stead of an arithmetic “median” reduced the estimated mortality from fine particu- 
late matter by 5,000 deaths. 

It could very well be that chronic exposure to fine particulate matter, in fact, 
causes no deaths. On this point, it is greatly troubling that the data underlying this 
estimate has yet to be made publicly available. 10 Given that major confounding fac- 
tors for mortality appear to be omitted from the analyses — factors like lack of exer- 
cise, poor diet, and prior health history — weak epidemiologic associations could eas- 
ily vanish with more thorough analysis. 11 

In stark contrast to what has been hypothesized about particulate matter and 
mortality, we know that about 150,000 people die every year from injury. These are 
real deaths, not those calculated through debatable assumptions and statistics. 

One year ago the television show Dateline NBC featured the story of Robert 
Meier. 12 In April 1995, Mr. Meier was driving through rural Oklahoma heading 
home for Easter. Just before 4 o’clock that Saturday afternoon, Meier’s van careened 
off the highway, slamming through a guardrail. His van rolled over five times before 
plummeting into a ravine. Within a few minutes rescue personnel were at the scene. 

The ambulance took Mr. Meier to Shawnee Regional Hospital. But the doctor on 
duty determined that Mr. Meier had serious internal injuries and needed to be 
transferred to another hospital better equipped to treat them. But as Mr. Meier bled 
profusely from a ruptured aorta, no hospital in the area would accept him because 
critical resources were not available. 
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It was not until half past midnight, 8 hours after his accident, that a surgeon was 
found to operate on Mr. Meier. This delay cost Mr. Meier his life. 

Mr. Meier was fully covered by health insurance. He had done his part. But be- 
cause of a lack of crucial resources, the system failed. 

Stories like this one are common. But they should not be, nor do they have to 
be. Proven solutions are possible now, but must compete for attention and funding. 

More than 25 studies indicate that between 20,000 and 25,000 Americans who die 
each year from injury could be saved if regional trauma systems were in place 
across the Nation ensuring prompt access to a qualified trauma center. 

In 1973, Congress enacted the Emergency Medical Services System Act to help 
States improve their trauma systems. But lack of Federal support made this an un- 
funded mandate that States could not afford to implement on their own. And as a 
result, significant deficiencies exist in trauma systems across the country like the 
one that resulted in Mr. Meier’s death. 

But how would Congress know this when currently there is no mechanism to 
identify, compare, and prioritize public health needs. The ozone and particulate 
matter proposals in their present formats are prime examples of this defect in how 
we do public health in America. 

I understand that a bill was introduced in the last Congress which would have 
required the comparative ranking of health risks. This would be helpful for 
prioritizing our public health needs. I urge that Congress continue along this track. 

Stimulated by this latest raid on our scarce public health resources, ITACCS is 
establishing a new forum to facilitate public debate on the allocation of public 
health resources. The mission of the National Forum for Public Health Priorities 
will be to provide policymakers with information necessary to prioritize public 
health needs. 

Those who wish to commit the public’s limited resources should be required to jus- 
tify such proposed commitments against all other competing needs. And, as a major 
allocator of public health resources, Congress must ensure that the public health is 
not short-changed by unproductive expenditures. 

Thank you for your attention. I will be happy to answer any questions you may 
have. 
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Prepared Statement of Harry C. Alford, President and CEO, National Black 

Chamber of Commerce 

My name is Harry C. Alford, President and CEO, National Black Chamber of 
Commerce. The NBCC is made up of 155 affiliated chapters located in 43 States. 
We have three (3) divisions — Eastern, Central, Western; nine (9) regions and 43 dis- 
trict offices. Through direct membership and via our affiliated chapters, the NBCC 
directly speaks on behalf of 60,000 Black-owned businesses and represents the total 
populace of Black-owned firms which, according to the U.S. Census Bureau of Sta- 
tistics, is over 620,000. 

The NBCC is opposed to the two proposals presented by the EPA that would set 
a more stringent ozone standard and establish a new PM (particulate matter) stand- 
ard for emissions at or below 2.5. The Clean Air Act of 1990 has made much 
progress in improving our environment. We sincerely feel that the continuance of 
this process will further improve the environment. To put more stringent demands 
on our businesses will have an extreme adverse impact on business in general with 
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even higher stakes to lose for small businesses per se. If big business gets a “cold”, 
small business gets the “flu” and Black-owned business suffers “pneumonia”. 

An example of the above can be found in our campaign to develop business part- 
nerships with the automobile industry. We have approached and are working with 
principals within the management of Ford, Chrysler and General Motors. One suc- 
cess story is that at the time of preliminary discussions with Chrysler, we had no 
Black-owned architect, civil engineer or construction company performing work of 
over $1 million. Today, after just 1 year of interaction we have businesses in such 
disciplines actively working on or negotiating over $100 million worth of Chrysler 
expansion. 

That is just one example, these three auto makers have expansion plans set for 
the cities of Arlington, TX, Oklahoma City, Kansas City, Fairfax, MO, Shreveport, 
LA, Janesville and Kenosha, WI, Belvedere and Chicago, IL, St. Louis, Ft. Wayne, 
Kokomo and Indianapolis, IN, Flint, Lansing and Detroit, MI, Toledo, Twinsburg, 
Lima, Dayton, Cincinnati, Cleveland and Warren, OH, Louisville and Bowling 
Green, KY, Springhill, TN, Athens, MS, Atlanta, Eastern, NY, Linden and Edison, 
NJ, Wilmington and Newark, DE, Baltimore, and Norfolk, VA. This is an expansion 
investment of $37.9 billion which is the equivalent of total sales for all Black-owned 
businesses combined! Just competing for this business and winning 10 percent 
would increase the total national output of America’s Black-owned businesses by 
over 10 percent. 

It’s a goal worth going after. However, it may not exist for the Black segment of 
this economy if the new standards go into effect. This is just the auto industry. We 
are busy creating alliances with the oil industry, electrical utilities, telecommuni- 
cation companies, etc. The potential for economic parity and true capitalism in 
Black communities — THE MISSING LINK — is before us! Viable employment 
through an economic infrastructure in currently distressed neighborhoods is going 
to be the answer to improved health care, education, family values and the decrease 
in hopelessness, crime, welfare and violence. There just is no other way to do it. 

We have heard coming out of EPA terms such as Environmental Justice and En- 
vironmental Racism. Such terms are not accurate in their description. They imply 
that the “evils of big business” conspire in back rooms to wreak havoc on minority 
communities via dumping of toxic/hazardous materials, etc. The coincidence of envi- 
ronmental hazards in minority communities is a matter of economics. Property val- 
ues and shifts in desirable business properties are the main reasons. Minority popu- 
lations just happen to live (after a cycle of geographical shifts) in these communities. 

However, if there was ever a policy or a proposed regulation that could be consid- 
ered directly adversarial to a particular segment of our population we may now have 
it. The proposed standards are going to hit urban communities the hardest. Of the 
620,000 Black-owned businesses at least 98 percent of them are located in urban 
areas (U.S. Census). Hispanic and Asian businesses probably can claim the same. 
As mentioned above. Black-owned businesses are presently at the end of the busi- 
ness “food chain”. If business suffers, Black businesses will suffer the most. The 
main vehicle for Black community development is business startup and growth. The 
proposed standards will become predatory to Black-owned businesses and all Black 
communities and we must vehemently protest them. 

The NBCC has been quite successful since its conception in 1993. We have Black 
church organizations, educators, political leaders and traditional civil rights organi- 
zations talking about economics — the lack thereof — like never before. Corporate 
America has been waiting on Black communities to focus on the principles of cap- 
italism which is the bloodline for our future and security. The time is before us and 
I foresee a rapid change in economic empowerment for communities that have suf- 
fered for too long. The EPA’s attitude and it’s proposals are counter to this trend 
and, thus, pose the biggest threat. The increased costs that will pain the Fortune 
500 and maim small businesses will obliterate minority businesses, especially Black 
owned businesses. The end result is lost jobs and lack of capital infusion. 

I personally lived in Detroit and Chicago during economic downturns. What was 
experienced by dwellers of these urban communities and others was not a pretty 
sight at all. Shame on us if we allow this to happen once again because we quickly 
move to make the Earth “pristine” in a fashion that will surely hurt our economic 
infrastructure. 

Let us work in harmony toward making the environment as safe as possible with- 
out making those who have the least resources pay the most. The National Black 
Chamber of Commerce pleads with Congress to strongly consider the ills of the pro- 
posed standards and encourage EPA to be more thoughtful and universal in its ap- 
proach. 
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Prepared Statement of Frank Herhold, Executive Director, Marine 
Industries Association of South Florida 

Mr. Chairman and subcommittee members, good afternoon my name is Frank 
Herhold. I am the Executive Director for the Marine Industries Association of South 
Florida, which represents over 640 marine businesses. I am also here today on be- 
half of the National Marine Manufacturers Association (NMMA), which is the na- 
tional trade association representing over 1500 boat builders, marine engine and 
marine accessory manufacturers. 

I am here today to explain why the EPA’s proposed revision to the National Ambi- 
ent Air Quality Standards (NAAQS) will be bad for recreational boating. What is 
bad for recreational boating is bad for the State of Florida and the Nation. There 
are currently 750,000 registered boats in the State of Florida and the latest annual 
marine retail sales figures topped $11 billion in Florida. To put this into perspective, 
in Broward County alone, the marine industry represents a total economic output 
of $4.3 billion employing 88,390 people, with an average growth rate of 6.5 percent. 
Boating brings dollars and jobs to the State of Florida. 

The Clean Air Act Amendments of 1990 have placed a significant technical and 
economic challenge on the recreational boating industry. The new marine engine 
emission regulation which was finalized in July 1996 will require that all new ma- 
rine engines reduce hydrocarbon emissions by 75 percent. Economic impact esti- 
mates have this regulation costing the industry over $350 million, increasing the 
cost per boat engine by as much as 15 percent. The Clean Air Act will also regulate 
air emissions from boat manufacturing plants with a MACT (Maximum Achievable 
Control Technology) standard scheduled to be promulgated in the year 2000. This 
regulation will also be costly raising the price of boats, thus directly reducing the 
number of people who can afford to enjoy boating. 

Needless to say, the proposed revised NAAQS will have a devastating effect on 
the recreational marine industry. Without drastically reengineering American soci- 
ety, States will be forced to press emission sources for further reductions, many of 
which like the recreational boating industry, have reached the point of diminishing 
returns. 

Several years ago, when the NAAQS for ozone was initially set at .12 ppm, some 
State regulators in non-attainment areas considered bans on recreational boating as 
a method to meet the requirements of their State Implementation Plans. The Wash- 
ington DC Council of Governments (COG) actually proposed a ban on recreational 
boating in 1993. This proposal raised immediate opposition from boaters, marinas, 
waterfront restaurants, and other effected groups. COG eventually reversed its deci- 
sion after the affected parties spent considerable resources to educate COG as to the 
proposal’s adverse effects. This EPA proposed revised standard will again force 
States to reconsider episodic bans and this time States may be pushed to implement 
episodic restrictions on recreational boating throughout the Nation. 

I am appealing to you to stop EPA’s attempts to revise the standards at this time. 
It is my understanding that the scientific studies that EPA is using to defend this 
proposal do not take into account either the specific constituents in air pollution or 
other mitigating factors that effect human health. I feel that EPA would be pre- 
mature to impose such a burdensome standard without first identifying the specific 
benefit and real cost of the proposal. Even if we fail to convince EPA that it is mak- 
ing a terrible mistake, at a minimum, let’s somehow prevent States from using epi- 
sodic bans as a means to attain compliance. Episodic bans will negatively effect a 
person’s decision to purchase a boat, knowing that on the hottest days of the sum- 
mer the government can take away his or her freedom to operate it. Not since Con- 
gress passed the luxury tax have boaters faced a more serious threat. If this stand- 
ard is finalized in its current proposed form, consider the burden it will place on 
States, industry and its workers, and the million of people who just want to spend 
a summer afternoon on the water with their family. 

In conclusion, everyone needs to realize that America’s air is cleaner and will con- 
tinue to improve, as the benefits from recently and soon to be initiated Clean Air 
Act regulations are realized. What we do not need now is more regulation. What 
we need now is the time and resources to implement those regulations that are al- 
ready on the books. Boaters want clean air and clean water and the recreational 
marine industry is ready to assist both Congress and the EPA in this rulemaking 
process. Thank you for the opportunity to testify. 
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Prepared Statement of Jeffrey Smith, Executive Director, Institute of 
Clean Air Companies, Inc. 

Good afternoon. My name is Jeffrey C. Smith and I am the Executive Director 
of the Institute of Clean Air Companies, Inc. (“the Institute” or “ICAC”). The Insti- 
tute is pleased to participate in today’s hearing, and applauds the Subcommittee for 
providing this opportunity to share different ideas and views on the important mat- 
ter of EPA’s proposed revisions to the particulate matter and ozone ambient stand- 
ards (NAAQS). 

By way of introduction, ICAC is the national association of companies that supply 
air pollution control and monitoring technology for emissions of air pollutants, in- 
cluding emissions of sulfur oxides (SO x ), nitrogen oxides (NO*), volatile organic com- 
pounds (VOCs), and particulate matter (PM), which contribute either directly or as 
precursors to fine particulate matter and ozone in the atmosphere. ICAC businesses 
compete with each other, offer the full spectrum of technologies available, and serve 
all stationary source emitters that would be affected by the revised standards. 

This afternoon I will briefly address, qualitatively, the impact of the proposed 
standards on the U.S. air pollution control technology industry and the overall cost 
of the proposal. 

The U.S. air pollution control industry supports EPA’ proposal to revise the ozone 
and particulate matter ambient standards. Suppliers of control technology for the 
pollutants that would be affected by the EPA proposal employ tens of thousands of 
people, and these firms in general have suffered disappointing earnings which have 
necessitated severe downsizing in many cases. The EPA proposal would benefit 
these businesses at an important time. 

I should note also that nearly all suppliers of technology to control the emissions 
that are precursors of ozone and fine particulate matter are small businesses. In- 
deed, for the control of volatile organic compounds, a leading precursor of ozone, I 
estimate that over 95 percent of the 100+ control suppliers are “small businesses”, 
i.e., have fewer than 500 employees. In the great majority of cases, these companies 
have far fewer than 500 employees. 

Thus, resolving the admittedly tough clean air issues we face in a way that pro- 
tects public health and the environment has an important side-benefit: it would also 
promote the air pollution control industry, which creates jobs as compliance dollars 
are recycled in the economy. This industry is currently generating a modest trade 
surplus to help offset the billions this Nation hemorrhages each month on inter- 
national trade, and is providing technological leadership that can continue to be de- 
ployed in the fast-growing overseas markets for U.S. air pollution control tech- 
nology. 

With regard to the overall cost of the EPA proposal, I note first the Institute’s 
support for the two-step process of setting ambient air quality standards, and then 
addressing implementation and cost issues. This process has received bipartisan 
support and worked well for over two decades. By clearly separating health science 
and cost/implementation issues, the process actually allows the public, as well as 
Federal and State government authorities to rationally parse out an then balance 
all policy issues. In short, no emitting source will have to comply with the new 
standards before costs are thoroughly examined. 

No one of course knows what the exact cost of the proposal will be. To be sure, 
there will be an implementation cost, but it is well to remember several important 
lessons of the past 27 years in implementing the Clean Air Act. 

One of these is illustrated by my experience nearly a decade ago when I sat before 
various House and Senate Committees and presented detailed implementation cost 
estimates for the acid rain provisions of what became the Clean Air Act Amend- 
ments of 1990. Regulated industry claimed the removal costs of SO 2 , the leading 
precursor to acid rain as well as a precursor to fine particulate matter, would reach 
thousands of dollars a ton, while EPA claimed a more modest sum of $1,500 to 
$2,000 a ton was about what we could expect. I disagreed, arguing that market and 
technical data supported a dollar-per-ton-removed cost of about $500. But I overesti- 
mated the cost, too, since today, in 1997’s inflated dollars, a ton of SO 2 is removed 
for only $110 a ton. 

The preeminent lesson of our Nation’s 27-year history under the Clean Air Act 
is that actual compliance costs turn out to be much lower than the costs predicted 
at the outset of a regulatory action because the regulated community, markets, and 
control technology suppliers are smarter and more efficient at reducing costs than 
forecasters predict. This is even more true in light of today’s emphasis on flexibility 
in compliance and authorized use of and credit for market-based approaches and 
pollution prevention. 
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Those who predict gargantuan cost impacts ignore this important lesson, and also 
underestimate the wisdom of State and local officials who will be implementing 
these standards. Everyone has an interest in rational and prudent clean air policy, 
and the cost effectiveness of various compliance options will be considered during 
implementation. And there is no reason not to believe that, as has always been the 
case, all of us — regulated industry, government officials, and technology suppliers — 
will discover ever more cost-effective compliance solutions, especially since nearly a 
decade exists between now and when the impact of new standards would be felt. 

For our part, members of the Institute continue to invest in research and develop- 
ment to improve removal efficiencies while lowering costs and simplifying operation. 
We have to. The air pollution control technology industry is innovative and highly 
competitive. And improvements in cost-effectiveness are what give one business or 
technology a competitive advantage over another. 

It is no exaggeration to say that the clean air policy choices we make in 1997 will 
determine the amount of air pollution that affects the health and environment of 
ourselves and our children over the next decade and beyond. Ten years is a long 
time, nearly a life-time for childhood. We must, therefore, choose correctly, informed 
both by lessons learned from our nearly three decades of Clean Air Act experience, 
and by a vision for the future which reflects, as does every opinion poll, the Amer- 
ican public’s demand for a clean and healthy environment. 

In closing, the Institute again expresses its appreciation to the Subcommittee for 
providing a forum for dialog on this important issue. In our view, EPA has taken 
the proper course by its efforts to establish ozone and particulate matter standards 
that protect public health. If those health-based standards are revised, the U.S. air 
pollution control industry is ready to do its part to help our Nation achieve its clean 
air goals cost-effectively. Based on historical precedent, the current pace of control 
technology innovation, the use of market-based incentives, the years between now 
and compliance deadlines, and competition within the air pollution control tech- 
nology industry and among technologies, we are confident that the actual cost of 
compliance will be less than most of us today imagine. 


Prepared Statement of Glenn Heilman, Vice President, Heilman Pavement 

Specialties, Inc. 

Good Morning. My name is Glenn Heilman. I am the Vice President of Heilman 
Pavement Specialties, Inc., a small family owned business that has been in oper- 
ation for 41 years. We are located in Freeport, Pennsylvania which is just above 
Pittsburgh. Thank you for giving me the opportunity to testify on behalf of the Na- 
tional Federation of Independent Business regarding the recently proposed national 
air quality standards for ozone and particulate matter. 

NFIB is the nation’s largest small business advocacy group representing 600,000 
small businesses in all fifty States. NFIB’s membership reflects the general business 
profile by having the same representation of retail, service, manufacturing and con- 
struction businesses that make up the nation’s business community. 

In addition to being a small business owner, I also volunteer and serve as Chair- 
man of Pennsylvania’s Small Business Compliance Advisory Panel. This panel is 
mandated by Section 507 of the Clean Air Act Amendments to help small business 
as part of the Small Business Stationary Technical and Environmental Compliance 
Assistance Program. This program has been enormously successful despite under- 
funding and has become a model for small business programs in other environ- 
mental legislation. 

Our small business program conducts seminars, offers a toll-free confidential hot- 
line, low interest loans and many other outreach efforts for small businesses. Every 
State has such a program in varying degrees of effectiveness. These programs are 
valuable tools to improve our air quality and are overseen by the Environmental 
Protection Agency. 

In my position as Chairman, I am keenly aware of the progress we are making 
in cleaning our air. What appears to be ignored is that air quality has improved 
significantly since passage of the Clean Air Act, and the 1990 amendments have not 
even been fully implemented. It is therefore imperative that only requirements that 
are essential be mandated. What I suggest is that we move toward more complete 
compliance with existing standards before revising them. 

As a small business owner, the economic impact and burdensome regulations of 
the proposed standards would significantly affect and threaten the livelihood of my 
business. As a manufacturer of road pavement, my business operates asphalt plants 
and hauls stone as a raw material. The moving of equipment and materials creates 
minor particulate matter. I also have air emissions from my heavy truck and off- 
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road equipment. Some of this equipment is old, but works well. I simply cannot af- 
ford to buy new equipment to comply with the proposed regulations. 

As a small business owner, I am active and involved because I have to be. Care- 
less regulations will put me out of business. Not only will small business owners 
lose life savings and investment, but our employees lose their jobs and our commu- 
nities will suffer economically. For that reason, I am shocked and disappointed that 
the EPA has declined to consider the effects of this proposed rule on small business. 

Last year, Congress passed and the President signed a law that requires the EPA 
to assess the impact of regulations on small business. To date, the EPA has refused 
to do this on the ozone and particulate matter standard. Because this regulation is 
likely to have a great impact on a variety of small businesses, I hope that the EPA 
will carefully consider the consequences before they impose this new standard. 

Rather than implementing new regulations for clean air, I recommend utilizing 
and encouraging the use of present means to achieve air quality improvements. 
There are technologies presently available to help clean our air. In our company we 
voluntarily look for ways to improve the environment. In 1980 my father developed 
a new, ozone-friendly technology for asphalt roads. This technology is exemplified 
in a material called HEI-WAY General Purpose Material or HGP. A 2-year univer- 
sity study documents that HGP emits seven times less Volatile Organic Compounds 
(VOC) — in the form of low molecular weight normal and branched alkane hydro- 
carbons — than the present technology used to pave roads. Additionally, this tech- 
nology also eliminates a significant water pollution threat to rural streams and wet- 
lands. 

Under standard technology, present road paving methods allow more than 1000 
gallons (or three tons) of gasoline-type VOC to evaporate into our troposphere for 
every mile paved. HGP reduces this VOC air pollution by 85 percent. On a nation- 
wide basis, of the nearly 4 million miles of roads in the country, this technology is 
applicable to over 60 percent of them. In Pennsylvania alone, if just 1 percent of 
the roads were paved each year with HGP instead of the standard technology, over 
3000 tons of VOC air pollution would be eliminated. The HGP technology could be 
more widely used to lower VOC air emissions as soon as EPA allows for Discrete 
Emissions Reduction Credits (DER) under the New Source Review. 

In closing, it is important to keep in mind the unique nature of a small business 
owner when examining our reaction to environmental legislation and regulations. 
Small business owners wear many hats. Two of the most important are being both 
a business owner and a citizen of a community. We drink the water, breathe the 
air, and fish in the lakes. We want a healthy environment for ourselves and our 
children. However, we also expect the government to be fair and responsible. 

New regulations as proposed by EPA for ozone and particulate matter are unnec- 
essary, will result in an enormous regulatory burden and threaten a business that 
my family has spent 41 years to build. A viable framework is in place. It consists 
of new, environmentally friendly technologies, such as HGP, and couples these ini- 
tiatives with existing programs. The system is working. Let’s use what we have. 


Statement of Associated Builders and Contractors 

Associated Builders and Contractors (ABC) thanks the Senate Clean Air, Wet- 
lands, Private Property and Nuclear Safety Subcommittee for the opportunity to 
submit a statement on the Environmental Protection Agency’s (EPA) proposed rules 
on ozone and particulate matter in the atmosphere. ABC believes that the EPA is 
proposing new Federal air quality regulations for ozone smog and fine particles that 
could have crippling effects on hundreds of thousands of American construction 
workers and cost consumers and businesses billions of dollars, with little or no 
health benefit. 

ABC is a national trade association representing over 19,000 contractors, sub- 
contractors, material suppliers, and related firms from across the country and from 
all specialties in the construction industry. ABC’s diverse membership is bound by 
a shared commitment to the merit shop philosophy of awarding construction con- 
tracts to the lowest responsible bidder through open and competitive bidding. This 
practice assures taxpayers and consumers the most value for their construction dol- 
lar. With 80 percent of the construction performed today by open shop contractors, 
ABC is proud to be their voice. 

After careful review of the technical and health information and analyses in the 
Criteria Document and the Staff Paper prepared by EPA for this rulemaking, the 
Clean Air Scientific Advisory Committee (CASAC), the agency’s expert review panel 
established by the Clean Air Act and appointed by the Administrator, concluded 
there were significant uncertainties and unanswered questions that had to be ad- 
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dressed before EPA proceeds with the Particulate Matter (PM) rulemaking. Addi- 
tionally, the same panel concluded there was no health basis to establish new Na- 
tional Ambient Air Quality Standards (NAAQS) for ozone. ABC concurs with 
CASAC’s opinion and strongly advises EPA to reaffirm the current standards for 
PM and ozone while initiating a targeted research program to resolve the questions 
and uncertainties identified during the just-completed review process. 

The proposed tightening of the ozone and PM NAAQS, in conjunction with the 
highway funding sanction authorities and Metropolitan Planning Organizations 
(MPOs) approval requirements of the Clean Air Act Amendments (CAAA) and 1991 
Intermodal Surface Transportation Efficiency Act (1STEA), pose enormous restric- 
tions to the transportation construction industry throughout the United States. The 
combination of these new regulatory requirements endanger tens of thousands of 
jobs and create major new constraints to mobility. 

Additionally, ABC is concerned that the EPA has not adequately taken into ac- 
count the affect these costly new requirements will undoubtedly have on the Amer- 
ican worker and average motorists. If the EPA succeeds in changing the standard 
such limitations as mandatory employee carpooling, centralized state-run emissions 
inspections, and the use of more expensive reformulated gasoline are only a few of 
the policies that will adversely affect small business. Other transit initiatives could 
be higher vehicle taxes and higher tolls in peak driving times. 

Non-vehicle remedies could place restrictions on the use of power tools, lawn mow- 
ers, and snow blowers as well as other equipment. ABC shares with all Americans 
an interest in efforts to preserve, protect and enhance the natural environment. Pol- 
lution prevention is in our nation’s interest; however, efforts to reduce emissions 
must be balanced with considerations for the safety of those operating the equip- 
ment, as well as the cost and technological feasibility of achieving any prescribed 
reductions. Many construction industry workers rely upon non-road engines in their 
daily efforts to safely build construction projects on time and on budget. The per- 
formance and reliability of these engines directly impact a contractor’s ability to suc- 
cessfully execute their contracted responsibilities on the construction job site. 

The EPA initially claimed the new PM/ozone standard will extend the lives of as 
many as 20,000 people a year (recently revised down to 15,000 people). Clearly, the 
extent of this health risk is of concern. However, exactly which components in urban 
air are causing the health problems is not yet well understood. The EPA’s pref- 
erence for regulating every fine particle in the air before understanding the real 
causes and quantifiable health benefits is not a prudent strategy. ABC is concerned 
that: 

(1) The EPA has failed to properly characterize PM concentrations across the 
United States. Key technical analyses have not been completed. For example, the 
EPA has not determined the chemical composition or size of the particulate matter 
that is linked to the supposed increases in mortality and morbidity. The EPA has 
also failed to identify the biological mechanism that would explain the link between 
PM2.5 and increases in mortality. The use of a nationwide PM2.5/PM10 ratio to esti- 
mate PM2.5 concentrations is insupportable from the limited PM2.5 data available. 

(2) The EPA has failed to accurately analyze the impact of the new standard. The 
EPA has stated its refusal to conduct a small business analysis for these rules. The 
Regulatory Impact Analyses (RIAs) are incomplete; no analysis was conducted on 
the proposed secondary ozone standard, no analysis was conducted on impacts to 
small businesses, the unfunded mandates act was not addressed, and the analyses 
do not estimate the full cost of attaining the proposed standards throughout the 
country (there are “residual nonattainment areas”). The RIA for ozone rulemaking 
does not use the proposed standards in the Notice of Proposed Rulemaking as the 
basis for its costs and benefits projections. 

(3) The EPA has used questionable health impact studies to justify their actions. 
There is virtually no PM2.5 exposure data on either the general population or on sus- 
ceptible populations. The use of community-based epidemiological studies are not 
appropriate because individual personal exposures do not correspond to these com- 
munity-based studies. 

Due to the predominance of small businesses within the construction industry. 
ABC remains concerned that compliance with the Clean Air Act Amendments could 
have significant adverse effects. We continue to encourage the Congress to give seri- 
ous consideration to the impact these new requirements would have on small busi- 
nesses. 

Associated Builders and Contractors strongly urges that there be no change in the 
ozone or particulate matter standards at this time until more comprehensive sci- 
entific studies can be performed. Again, ABC appreciates this opportunity to submit 
a statement for the record. 
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TESTIMONY OF JOHN CAHILL 
ACTING COMMISSIONER 

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL 
CONSERVATION 

REGARDING THE PROPOSED AMENDMENTS TO 
THE NATIONAL AMBIENT AIR QUALITY STANDARDS FOR 
OZONE AND PARTICULATE MATTER 

JANUARY IS, 1997 


Good Morning. My name is John Cahill, and I am Acting Commissioner of the 
New York State Department of Environmental Conservatioa I appreciate this 
opportunity to present New York's perspective on the proposed amendments to the 
National Ambient Air Quality Standards for ozone and particulate matter. 

As you are aware. Section 7409 of the federal Clean Air Act requires that the U.S. 
Environmental Protection Agency establish National Ambient Air Quality Standards for 
criteria pollutants which "are requisite to protect the public health," and review these 
standards on five-year intervals. Based on such a review, EPA has now proposed 
revisions to the standards for both ozone and particulate matter. While we are 
encouraged with the efforts of EPA to meet these requirements of die Clean Air Act, 
and support efforts to ensure that the air quality standards are protective of the public 
health, we have several comments to make regarding EPA's proposed revisions. 

In its 1991 report "Rethinking the Ozone Problem in Urban and Regional Air 
Pollution,” the National Research Council identified several shortcomings in EPA's 
existing strategy to reduce concentrations of tropospheric ozone. In its report, which 
was mandated by the Clean Air Act, the Council suggested that the existing monitoring 
tends to measure transient "spikes" in ozone concentrations rather than baseline or average 
levels, and is overly sensitive to weather fluctuations. Both of the problems, the report 
concluded, could be traced to the fact that the existing ozone standard looked at 
concentrations on a peak one-hour basis. We are therefore supportive of EPA's 
proposal to amend the ozone standard to an eight-hour interval. 
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Over the years. New York has had some success in meeting the existing ozone 
standard of 0.12 parts per million. Most of upstate New York, which had been in 
non-attainment with the standard, has recently experienced several years of "clean 
data." Even the New York City metropolitan area has shown a marked reductions in ozone 
levels. The region exceeded the standard only two times during the 1996 ozone 
season, compared to 38 times in 1 980. While we will support any standard that is based on 
strong scientific evidence, we are concerned about the impact a revision to the ozone 
standard will have on New York's efforts to meet federal air quality goals, especially 
without dramatic improvements in the quality of air entering the state. 

For instance a revision of the standard to 0.07 ppm, the more stringent scenario in 
the EPA proposal, could cause most of the upstate region to be once again designated 
as non-attainment. There is evidence that baseline levels of ozone could reach as high as 
0.06 ppm, therefore making a standard of 0.07 ppm virtually impossible to attain. As 
previously stated, we support setting the standard at a level which is protective of the 
public health, but setting it so low that it could conceivably never be attained, even 
under the best of circumstances, would benefit no one. Literally billions of dollars would be 
spent chasing an unattainable goal. 

It is difficult to ascertain just how the upstate region of New York would fare if the 
standard were set at a level of 0.08 ppm. Available data from the last three years 
indicate that much of upstate New York is currently hovering around the 0.08 level. This makes 
it vital that EPA use real-world monitoring data for the coming years, rather than modeled 
predictions based on previous data, when making its attainment designations. EPA 
should also require affected states to install monitoring networks with sufficient density 
to provide robust data and high confidence in the designations it does make. In this 
manner, improvements made in the upstate region in the next three years will be 
included when making an attainment determination. We further support EPA's proposal to 
require measurements to be taken to two decimal points (0.08) rather than three (0.080). 

Another concern relating to the proposed amendments involves modifications to 
the existing designation levels that would be needed as a result. Currently, the five 
levels of ozone non-attainment, ranging from marginal to extreme, and the associated control 
strategies are set forth in the Clean Air Act. Any changes made to the existing 
standard will require corresponding modifications to these designations as well and, therefore, 
the control strategies a given area would have to implement. It is our nnderstandieg that 
these amendments would be made by EPA in a rulemaking. We therefore feel it is vital 
that there be sufficient opportunity for the states and other interested parties to 
participate in drafting such regulations, and to review and comment on any future changes to the 
non-attainment designations before they are implemented. 
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While there may be some uncertainty regarding how the proposed amendments to 
the ozone standards will affect upstate New York, it is likely that certain segments of 
the Midwest would be reclassified as non-attainment if the new standards are implemented. 
New York State has repeatedly expressed concern that it will never be able to meet 
even the existing ozone standard so long as the air entering the state at its western and 
southern boundaries already exceeds that standard. As a member of the Ozone 
Transport Commission, New York has enacted several control measures beyond those required 
by the federal Clean Air Act in an effort to attain the ozone standard. We have also 
actively participated in the Ozone Transport Assessment Group, consisting of the 37 states 
east of the Rocky Mountains, in hopes of achieving significant reductions in the long-range 
transport of ozone and its precursors. Regardless of the final outcome of the proposed 
amendments to the ozone and particulate matter standards, it is crucial to New York's 
attainment strategy that the large sources of ozone precursors located in the Midwest 
and Southeast be required to install the same level of controls currently required in the 
Northeast In this manner, the air quality of the entire region will improve, and the 
Northeast will be able to compete on equal footing with die Midwest as the .electric 
generation industry is deregulated. We further support EPA's position that the 

negotiations and rulemakings regarding long-range transport of ozone precursors now 
underway should not be postponed as the revisions to the air quality standards are 
considered. 

As with the ozone standard, we are concerned about the environmental and public 
health impacts of long-range transport of fine particulates. In a recent report, the 
American Lung Association estimated that inhalation of particulates is responsible for 
some 60,000 premature deaths in America every year. Epidemiological evidence 
suggests that fine particulates pose an immediate risk to the health and well being of 
our citizens. The same contaminants that are largely responsible for fine particulates are 
also significant contributors to both ozone formation and the acidic deposition that continues 
to plague the forests and water bodies of the Northeast Reductions in emissions in the 
OTAG region that lead to these particulates will therefore pay off fourfold, resulting in 
decreases in acidic deposition and ozone as well as the direct reductions in particulate 
matter, which in turn will help improve visibility throughout the region. 

As with the proposed changes to the ozone standard, it is important that EPA base 
any redesignation for the particulate matter standards on observed, real-world data 
rather than on computer modeling. EPA will also soon need to propose and finalize 
specifications for the equipment used to monitor fine particulates. From our recent 
experience in designing and installing monitors in New York City, it is clear that there 
will be considerable additional expense associated with the monitoring network needed 
to determine compliance with the new standards. As federal funding for compliance with 
the requirements of the Clean Air Act continues to dwindle, EPA must be cognizant of 
the substantial increase in resources that will be needed to meet the monitoring 
requirements of both the ozone and particulate standards. 
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In conclusion. New York fully supports the efforts of EPA to set new standards for 
ozone and particulates, provided that they have a scientific basis and are attainable. 

We feel that an eight-hour ozone standard is preferable to a current one-hour standard, 
both to reduce the impact of weather fluctuations, and to provide an accurate assessment of 
the true effectiveness of control strategies by measuring average ozone levels rather 
than worst case, transient events. We also feel that EPA and Congress should be 
cognizant of the costs these new standards will impose on the states when considering funding 
levels for grants under Section 105 of the Act The Department will be submitting more 
detailed comments before the close of the public comment period. Thank you again for 
providing me with this opportunity to present our viewpoints on this matter. 
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New Yelk State Department of Environmental Conservation 
60 Wolf Road. Aftony. Now York 12233- 


U.S. Environmental Protection Agency 
Air end Ridiotion Docket and Information Center (6102) 

Attn: Docket Number A-9S-3* Interim Implementation Policy 
401 M Street, SW 
Washington, D.C 20460 

Dear EPA Docket Representative: 

The New York State Department of Environmental Conservation (NYSDEC) appreciates this 
opportunity to comment on the United States Environmental Protection Agency's (EPA’s) notice 
of proposed policy on the interim implementation of the new and revised ozone and par ticul a te 
matter (PM) National Ambient Air Quality Standards (NAAQS), as contained in die 
December 13, 1996 Federal Register (61 FR 65752). We commend IheBPA for its effirrtam 
meet the r eq uir ements of the Clean Air Act arid develop air quality standards which protect the 
public health. While we support BPA*s efforts to develop a policy that will e nsure a smooth 
transition to the new or revised ozone and PM air quality standards, NYSDBC offaatbe 
following comments to help improve this proposed policy. 

Raw, far the Interim Implementation Policy 

NYSDBC is encouraged by the efforts of EPA to base iu interim inqrtemenwrionpolScy (HP) on 

nfr„ mi m«Htiiied p mg me . As the transition to the new and revised 

ozone and PM standards moves forward, it is critical that we preserve improve m e nts in air 
quality to date and diet we continue to make progress towards cleaner air. Itia, thoefore, 
important that EPA expedite, through final rulemaking, the proviajees of die ID? to ensure the 
needed health and welfare benefits. 

To uphold the no-backshding principle, EPA is proposing that die effective date of the 

revocation ofthe existing ozone NAAQS be deferred until EPA approves a atale imptanoBtaSfoa 

plan (SIP) revision that provides for an area to achieve die new NAAQS. Two exceptio ns to t his 
deferral are allowed, however. The first exception pertains to the rmuhuumt lodasn oustf a tc 
at1ainmf»itirf1hrrtirtmgN A AQ gh y tll, » twl " l " ,!n> date* forth by the Clear Air Aet. 

NYSDEC agrees with this aspect of EPAY proposal since it is appropriate for areas to drift their 
development of attainment demonstrations based upon the new NAAQS. The second exception, 
relates to the reclassification of areas upon a failure to attain the current osone standard by the 
applicable statutory attainme n t dates. The p rop ose d HP would relieve such areas from 
complying with certain additional control measures that they would have been subject to had 




618 


EPA Docket No. A-95-38 2. 

they been reclassified in accordance with the provisions of subpart 2 of part D of the Clean Air 
Act. Qualifying extensions should continue to be allowed once the EPA validates the ozone air 
quality data from the year preceding the extension year. NYSDEC believes that areas granted 
such extensions of the attainment date should continue to meet rale-of-progress (ROP) 
requirements until EPA approves the new SIPs, unless an area attains the existing ozone standard 
by 19 99, at which time, such area should continue to offset emissions growth and ensure 
maintenance of air quality. Any area with obvious continuing air quality problems should be 
prompted to assume interim designation as a nonattainment area. 

Transport Issues 

New York State has repeatedly expressed concern that we will not be able to attain the existing 
ozone NAAQS as long as the air entering the State at its western and southern boundaries already 
exceeds that standard. While the IIP indicates EPA's interest in regional control measures to 
reduce regional transport and support attainment of the current NAAQS and the new or revised 
NAAQS, NYSDEC remains concerned with the progre ss of regional transport remediation. As a 
member of the Ozone Transport Commission (OTC), New York has enacted several control 
measures beyond those required by the federal Clean Air Act in an effort to attain the existing 
ozone standard. We have also been active participants in the Ozone Transport Assessment 
Group (OTAG) in hopes of developing regional transport strategies and "leveling the playing 
field." At the same time, areas in the Midwest, and other states, have been grimed exemptions 
from some of the basic requirements of the Clean Air Act, in particular reasonable available 
control technology (RACT) for sources of oxides of nitrogen (NQx) and volatile organic 
compounds (VOCs). transportation and general conformity, and new some review. This 
proposal fob to identify *n EPA interim policy on these exemptions. 

Regardless of the final outcome of the proposed amendments to foe ozone mi PM NAAQS, its 
crucial to attainment in New York that foe large sources of ozone precursors located in the 
Midwest and southeast be required to install foe same level of controls currently required in 
New York and others in the OTC. In this manner, sir quality of thij entire region will experience 
needed benefits, and foe northeast will be able to compete on more equal footing with 
states. As such, NYSDEC believes it essential that EPA promptly reevaluate die NOx 
exemptions granted in the Midwest and other areas from foe perspective of more accurately 
assessing foe effects such waivers have on sir quality in downwind areas and on focal air quality. 
NYSDEC further calls upon EPA to reassess the status of tress th«t it deemed to be "clean data" 
areas. Many ofthese areas are again violating the existing ozone standard and do not have even 
m in i mu m controls in place. Further, it is likely that most of the remaining so called dean data 
areas would be reclassified as nonattainment when foe new ozone standards ere prom ulgated. B 
is clear that the IIP needs to assure national consistency of EPA enforcement of the Clean Air 
Act. EPA should consider making its SIP processing policy and regional consistency 
mechanisms federal rules to enable states and the public to monitor and ensure fair g yiiMii* of 
exemptions; both dejure and defacto. 
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F.ffectivc Dates 

The HP, as proposed, would take effect upon promulgation of the new or revised NAAQS and 
remain in effect in an area until EPA approval of the area’s SIP revision for achievement of the 
new or revised NAAQS. The length of time this interim policy remains in effect, according to 
the proposal, could be several years and depends on the time necessary for stales to develop new 
SIPs and subsequent approval by EPA NYSDEC is concerned that the duration the UP remains 
in effect will be too long. We strongly urge EPA to expedite its SIP approval process, which has 
been slow in the past, so that areas may commence orderly implementation of their revised SIPs. 
Otherwise, control measures will be unnecessarily delayed, especially in newly designated 
nonattainment areas, and the public will not begin to realize the air quality and associated health 
benefits of the new or revised NAAQS. 

Designations . Redesignstiotis and Classifications 

There are vast areas of the country with no air quality data. We are encouraged by the efforts of 
EPA to explore spatial averaging of air monitoring data, as we believe this concept could have 
merit in examining air quality trends and establishing attainment/nonattainment boundaries. As 
such, to facilitate appropriate air quality designations in areas with no data, our scientists advise 
averaging proximate air monitoring data. This data averaging technique results in a more roburf 
data get which could be uaed for initial designations of these otherwise unclassifiablc areas. This 
contrasts with current policy to use site specific data to characterize attainment in surrounding 
metropolitan statistical areas and consolidated metropolitan statistical areas. Yet, we want to 
make it clear that more monitoring is needed to ultimately show attainment and nonsttammear. 
For areas whore air monitoring coverage is adequate, NYSDEC supports the «*af 

site specific data. 

The proposed revisions to foe NAAQS allow two yens, with a possible extension of another year 
(very likely in the case of PM fine), for the designation of "new" nonattainment areas. NYSDEC 
believes that, wherever reference method air quality daU is already available, EPA should 
promptly designate (possibly within 120 days of the promulgation of the new NAAQS) new 
ozone nonattainmeot areas. Delaying the designations of such areas will only continue the flatus 
quo; that is, the unlevel playing field between the northeast and the Midwest and the southeast. 

As written, the IIP could effectively grant the new nonattainment ares*, many of which are the 
target areas for OTAG, at least five snd likely ten yean (two to three yean to designate, 
minimum of eighteen months to prepare SIPs, another eighteen months to complete the SIP 
before sanctions, and two to four yean to implement control measures) before the 
implementation of a p pro priate controls. Therefore, the HP could unwittingly continue the 
current situation that foils to address pollutant transport issues and undermine the OTAG process 
by giving credence to the positions of states and areas electing to ignore or delay needed regional 
progress toward abatement Instead, EPA should require areas already not meeting the new 
NAAQS to expeditiously implement at a minimum, cost-effective controls such as NOx said 
VOC RACT and gasoline vapor recovery (or comparable measures) 
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The EPA it also proposing that ozone nonattainment areas with clean air quality data at the time 
of promulgation of the new or revised NAAQS may be redesignated to attainment provided they 
satisfy the criteria of section 107(d)(3XE), including having a folly approved SIP and an 
approved maintenance plan. We feel that this criteria should include "good faith" attainment 
planning. If an area subsequently measures nonattainment, provisions for expedited SIP calls 
and other requirements will be needed. Furthermore, it is vital that these maintenance plans for 
clean data areas have folly adopted contingency control measures and a commitment to use diem. 
Otherwise, backsliding and transported pollution is likely. 

With the onset of new or revised air quality standards, EPA must maintain the curren t provisions 
of the Clean Air Act for designating nonattainment areas. These provisions have been 
successful, are supported by enacted legislation, and are understood through our exper i ence wi th 
the OTAG process to be more effective at reducing pollutant transport than starting anew with 
the area of influence/area of violation (AOI/AOV) methods. 

The proposed IIP indicates that, consistent with the no-backsliding principle, those areas which 
foiled to attain the PM-10 NAAQS in 1994 should have been reclassified as serious PM-10 areas. 
NYSDEC agrees with EPA's assertion that the requirements for serious areas would still apply, 
since the deadline by which to reclassify to serious was before tire June 1997 NAAQS 
promulgation. 

PregmitowiBncntt and Atttimwnt PamiutratigiB 

NYSDEC supports EPA'a position that, during the interim, current serious sod above ozone 
nonattsinment areas should continue to apply the ROP r e qui rements of the Clean Air Act while 
shifting their planning efforts toward demonstrating attainment of the new ozone standard. 
However, the HP also calls for states to submit, within 90 days of promulgation of ibe reviaad 
ozone standard, an early assessment of the NOx and VOC percent reductions ne cessar y for 
serious and above nonaltainmait areas to attain the revised ozone NAAQS. 

Because EPA’a current regulatory model (UAM IV) has not been valkhded fortius earfy 
assessment, NYSDEC believes that such an assessment should be optima] as it may place an 
undue burden upon the states. Therefore, until this validation, or the validation of aaotirer 
regulatory mode!, takes place, any assessment resulting from its use would be of little value. We 
can only show our commitment, allocation of resources, and monitoring and inventory data. It is 
certainly not ap p r opriate for EPA to subject states that foil to submit an ewfy ss srssm rat 1o 
sanctions. 

New ftamrirements for Marginal and Moderate Areas -Ozone 

The HP as written requires States with moderate and any remaining marginal nonattammcnt 
areas that do not attain the 1 -hour ozone NAAQS by November IS, 1996 to submit, within 
eighteen months after promulgation of the new ozone NAAQS: (1) a rune p er cen t ROP plan or 
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an attainment demonstration for the new NAAQS and (2) appropriate new source review 
requirements. One exception to this pertains to areas meeting the requirements for an extension 
under provisions of section 181(a)(5) of the Clean Air Act This section allows EPA to grant an 
extension of rite attainment date (i.e. November 1 S, 1 996) to areas that are not showing 
attainment if the area has met the requirements of the applicable implementation plan and has not 
recorded more than one exceedance of the ozone NAAQS in the year preceding the extension 
year. NYSDEC believes it reasonable to permit submittal of such extension requests upon EPA 
certification of 1996 final air quality data. 

Substitutions of Credits for Emission Reductions 

The proposed UP allows an ozone nonattainment area to take credit for emission reductions from 
sources outside the nonattainment area for the post-1996 and post-1999 ROP requirement so long 
as the sources are no farther than 100 km for VOC sources or 200 km for NOx sources. 

NYSDEC opposes these substitutions during the interim period on the basis that they permit 
backsliding. As many upwind areas continue to neglect compliance with section 1 1 0(aX2XD) of 
the Clean Air Act, emission reductions beyond ROP reductions are necessary within serious and 
above nonattainment areas for these areas to meet the NAAQS. Thus, there is no latitude for 
substitutions in these nonattainment areas. NYSDEC also requests justification of EPA’a 
selection of the distances that outside sources must be within in order to apply substitution of 
credits. 

Within the IIP, EPA is further proposing to allow states with areas having ajqnoved NOx waiver* 
to substitute NOx reductions from outside of the nonattainment area for VOC reductions within 
the attainment area, if accompanied by technical justification. This conflicts with EPA’* 
approval of the NOx waivers. That is, these waivers have been granted to areas in die Midwest 
and southeast without considering the effects of pollutant transport on downwind nonattainment 
It is not appropriate to suddenly and conveniently consider the substitution of upwind NOx for 
VOC reductions in these exempted areas. New York, therefore, argues against allowing such 
outside NOx for inside VOC substitutions for areas with NOx waiven in the interim and for as 
long as these waivers remain in effect 

The DP proposes not to allow substitutions for PM in and outride of the nonattamment ares 
dining the interim period. We support this position, until and unless creditable modeling shows 
these substitutions to be superior. 

New Source Review - Ozone 

EPA is proposing to continue the implementation of the existing new source review (NSR) 
require ments with reaped to ozone and PM under die policy of no b ackali d ing . While we 
support no backsliding, NYSDEC feels that technology driven programs are more effective at 
controlling emissions from new source growth than the NSR offset process itself New and 
modified sources m both nonattainment and attainment areas within the Ozone Transport Region 
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(OTR) are subject to NSR requirements, including NQx and VOC offsets. In contrast, 
attainment areas outside the OTR do not have to obtain of&ets. To address this inequity and 
release the choke hold that NSR offsets have placed on economic growth, we believe that 
alternative means of managing emissions growth are appropriate. 

At a minimum, VOC offsets should not be required in the attainment areas of the OTR. Equity’ 
with attainment areas outside of the OTR aside, regional scale modeling has shown that VOC 
reductions generally yield local ozone benefits. New York argues that a VOC offset pro gr am in 
nonattainment areas is unnecessary if the other programs are used to manage growth. 

Offset requirements could be eliminated if a technology mechanism was adhered to (e.g., BACT 
in attainment areas and LAER in nonattainment areas) and it could be demonst ra ted that: 1) 
anthropogenic VOC emissions will not exceed the lesser of 1 990 levels or the maintenance 
budget in attainment areas or ROP levels in nonattainment areas; and 2) VOC emissions, through 
a technical analysis, from these areas do not have a significant impact an a (or another) 
nonattainment area. 

Elevated NOx emissions from major sources are most associated with die problem of transport. 
NOx emissions from major elevated sources can contribute to ozone levels fir downwind from 
their sources. NYSDEC recommends that new source offsets remain in place for NOx emissions 
in nonattainment areas and this program be expanded to significant new sources in attainment 
areas potentially contributing to nonattainment areas unless an alternative plan can be 
implemented. An alternative to new source offsets could be a budget program (such a a die (MIC 
NOx Budget Program). The budget program would have to include all aourca affecting 
downwind air quality unless a limitation of a certain percentage of a state's or region’* NOx 
target could be established (reducing the budget to offset the new cmiaskine), or these aonrrra arr 
opted into the OTC NOx Budget Program. 

New Source Review - PM 

In its proposal, EPA indicates that NSR of fine particulate matter “...will not be r eq ui red mail 
EPA promulgates amendments to the existing NSR requirements concerning any newly' 
regulated form of PM under the integrated implanentation pr ogr am and SIP’S ase revised 
accordingly and approved by EPA” NYSDEC believes that the phrase "and SIP’S are revised 
accordingly and approved by EPA” should be eliminated. As soon as EPA promulgates a new 
source performance standard (NSPS) which regulates PM fine, the applicant must address dial 
limit, regardless of whether EPA has approved or a state has submitted a SIP to cover Slat aspect 
of NSR In those instances, EPA retains the authority and responsibility to iscse the NSR pennit 
because that NSPS or prevention of significant deterioration (PSD) category has yet to be 
delegated to die state. This change in language ceda to redress the su gg estion that an applicant 
need not deal with an applicable PM fine NSPS or PSD requir ement until mi unless that state 
has received approval from EPA on its SIP revision. 
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In the proposed revisions to the PM NAAQS, EPA proposes an alternative to revoke the 24-hour 
PM-10 standard. We feel that revoking the 24-hour standard will weaken the PSD program for 
significant facilities, as an examination of the effects of increased ambient levels or emissions of 
PM-10 upon existing permit limits or short term increment consumption will no longer be 
required. This, seemingly, is backsliding. Also, our stationary source allowable emissions are 
based upon total suspended particulates stack testing. Until stack test methods and appropriate 
emission standards have been adopted for PM fine, we have no other way to correlate stack 
emissions with air quality impacts. 

In conclusion. New York supports the efforts of EPA to establish an interim implementation 
policy, based on the principles of no backsliding and continued progress, during the transition to 
the new or revised ozone and PM air quality standards. Again, thank you for providing New 
York with this opportunity to present our viewpoints on this matter. 



David Sterman 
Deputy Commissioner 


cc: Commissioner John Cahill (NYSDEC) 

Jeanne Fox (EPA-Region II) 

Jason Grumet (NESCAUM) 

Bruce Carhart (OTQ 

bcc: D. Sterman 

J. Austin 

C. McCarthy 
A. Fossa 
S.T. Rao 

D. Shaw 

R. Sliwinsld 
J. Ralston 

S. Botsford 
M. Cronin 

T. Gentile 

MODS* 

BLUB DISC/IIFNAAQS.BPA 
FILE: 
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MAR l Z 1997 


U.S. Environmental Protection Agency 
Air and Radiation Docket and Information Center (6102) 

Attn: Docket WA-96-5I Particulate Matter Monitoring Proposal 
Waterside Mall, 401 M Street, SW 
Washington, D.C. 20460 

Dear EPA Docket Representative: 

The New York State Department of Environmental Conservation (DEC) would like to thank the 
Environmental Protection Agency (EPA) for the opportunity to comment on proposed revisions 
to the air monitoring network as regards Particulate Matter 10 microns or less in diameter (PM 1Q ) 
and Particulate Matter 2.5 microns or less in diameter (PM :J ), as contained in the December 13, 
1996 Federal Register 161 FR 65780). DEC commends EPA on its efforts to comply with the 
requirements of the Clean Air Act and establish the requirements for sir. monitoring networks 
which will generate the data needed to develop p rog am s to protect die public kwlik 

DEC, however, has concerns with EPA'a proposals on how particulate matter win he monitored. 
Highest among our concerns are the needs for maintaining a credible m oni t orin g network, and 
the increased costs and manpower requirements of the proposals. We believe that the proposals, 
as written, will require us to rite over 30 new (and unfunded) PM U monitors, mr.tnding 15 core 
sites. We urge EPA to consider the costs of these monitors, and of all of the changes it 
when considering funding levels for grants under Section 105 of the Act. Our comments 
- regarding the proposal are detailed below: 

DBCONT1NUATION OF SITES 

In the Preamble it is stated that "PM I0 rites not needed for trends or for monitoring m areas with 
relatively high PM, 0 concentrations would likely be discontinued in a longer-torn FM n 
network." New York disagrees with this comment The existing PM U monitoring network 
should be maintained and kept intact for trend and historic data purposes. Once a monitoring site 
is discontinued, it is almost impossible to reestablish. If the site is dedicated solely to monitoring 
one pollutant and is discontinued, items such as easements, power supplies, and even die 
monitors themselves, may be lost forever. Much work, expense and exp er ti se have gone into 
these monitoring networks over the years, and any claim to "save significant resources" by 
discontinuing monitoring at certain selected locations is not realistic. 
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DAILY SAMPLING IN PM.o NONATTAINMENT AREAS 

DEC agrees with the proposal to no longer require daily sampling for PM, 0 in nonettainment 
areas. This requirement has been infrequently used, and does not contribute anything toward 
improved air quality. Additionally, there is no statistical basis for daily monitoring, or any 
evidence of any kind which shows that daily monitoring for particulate matter provides a better 
basis for data collection, or the development of air pollution control programs. 

OPERATING SCHEDULE 

EPA proposes daily monitoring for all core SLAMS PM U samplers, with the justification of 
there being little PM„ measurement data (Preamble, IV.B). DEC op p os es this proposal. 

New York has been performing PM,. S monitoring, and does have a database. EPA should give 
New York some credit for the monitoring it is already performing and its use of the monitoring 
data to implement strategies which properly consider the impact of the long-range tnnspoit of 
pollutants. Implementing new sampling should be purposely designed to enhance, and not 
replace, easting efforts. 

DEC would also like to remind EPA that, historically, monitoring for particulate matter has 
always started out on a “one-in-six” day basis, and then increased in frequency according to 
need. This method has proved to be effective in our past efforts to comply with particulate 
matter NAAQS, including times early in the program when little particulate matter data was 
available. 

DEC is also concerned about the directions given in the Operating Schedule regarding raying 
the frequency of sampling (58.13.2). These directions are open-ended, and may result in 
decisions to reduce sampling being made on the basis of arbitrary, and inconsistent, reasons. If 
EPAproceeds with its decision to require daily sampling, DEC encourages EPA to reevaluate 
this section 

MONITORING METHODOLOGY 

EPA proposes to monitor PM^, diily, with manual, filter based methods. DEC disagrees with 
this proposal as we foel we need the flexibility to use continuous fine psrtieulite samplers and 
maintain the existing frequency of manual sampling. Everyday t™ 11 " 1 monitoring at some or all 
monitoring stations will be labor intensive, and is neither appropriate nor cost-effective. DEC 
also disagrees with EPA’s reasoning to use filter-baaed methods for both comparison to the 
standard, and subsequent metals (or other species) analyses. DEC would like to remind EPA that 
the purpose of the monitoring network is to generate data for companion to the standard. 
Additional analysis of samples is a secondary function, and is not required by the Clean Air Act 
itself. G enerat in g data for secondary analysis is better suited to special purpose monitoring. In 
addition, sample speciation may not be necessary in all areas, particularly those in sttainment of 
the standards. 
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DEC proposes two possible alternatives to the daily, filter-baaed method, monitoring proposal. 
The first alternative would be to use continuous fine particulate samplers as the reference 
method. These samplers could be telemetered into the data acquisition system, providing better 
and faster data recovery than manual methods. An additional benefit to the use of continuous 
samplers is that these monitors provide data on a shorter time scale (hourly) than filter-based 
methods (daily). This would provide a better correlation of ambient particulate matter levels to 
events - such as idling diesel buses at a garage - which influence pollution levels. A possible 
second alternative would be the use of weekly wet deposition anion and cation analysis Sum the 
existing acid rain network in New York for fine particulate composition data. 

SPECIAL PURPOSE MONITORS 

EPA proposes that all data should be entered into die AIRS data base regardless of how it was 
obtained, that is whether it was obtained from the required monitoring network or from a 
'Special Purpose Monitor” (SPM). The problem here is that SPM'a are not required to sample 
with Federal Reference or Equivalent Method instrumentation and are not hound by rigid 
QC/QA requirements. This approach of accepting any data collected, even without proper 
controls, can result in the data base losing its credibility. At the very least, all data accepted from 
an SPM should be flagged as such, or should be kept in an isolated file within the database and 
labeled appropriately. 

MONITORING NETWORK COMPLETION 

EPA approval of the sequential or continuous monitors required by tint proposal is not Kkcfy 
until raid-1997, and the monitors themselves are not likely to be available until late in 1997. 
DEC hae concerns as to whether it can meet EPA’s proposed monitoring plan achednlea due to 
this circumstance. 

DEC also feels Out EPA’s proposal severely limits New York’s ability to establish a networ k 
that will be best suited for our requirements and fiscal constraints. While EPA down die me of 
alternatives to reference method monitors (the Equivalent Methods, as defined in Appendix A to 
Subpart A of Part 53, § 53.1), it does not clearly define acceptability criteria, or es t a bl is h test 
procedures for these alternatives. We would like to examine these alternatives, but would be 
hesitant to commit to them for fear of a later EPA disapproval of these in st r uments . The 
proposal, as written, forces DEC to choose from only a small selection of momton. We also 
want to point out that New York's fiscal constraints ire such that we cannot fully implement our 
network unless EPA approves the use of continuous monitors. 

QUALTTY ASSURANCE 

DEC has concerns regarding EPA’s proposed changes to Appendix A. These concerns are 
detailed below; 
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1. Section 2.2 - With regard to the sentence starting with “Quality Assurance and Quality 
Control Programs must follow the requirements ANSI E-4 . . .” This is a requirement that is 
arbitrary in nature and will cause the needless expenditure of limited resources with little or no 
commensurate gain in program quality. The ANSI E-4 document referred to is an excellent 
guidance document, useful for defining the philosophy necessary for development of a quality 
program from management, planning and, execution perspectives. However, the existing quality 
assurance manual for DEC’S Division of Air Resources already encompasses many of the items 
discussed in the ANSI standard. Other items required to be covered by die ANSI standard are of 
dubious value for the current program. For example, it is doubtful that the benefits incurred from 
developing a Standard Operating Procedure (SOP) for procurement of supplies would be worth 
anything near the time it would take to develop, and then maintain, such a SOP. Other 
observations on this item are that there is no timing allowed for the inclusion of such a 
requirement. It would have to be included immediately upon promulgation of the final rule. 
Lastly, it should be pointed out, that in contrast to other requirements and rulings, die State of 
New York has not had an opportunity to participate in the review process of the ANSI standard. 

2. Section 6.0, Annual operational evaluation of the PM U Methods - No data has been provided 
in this, or any other part of this proposed rule to support the 1 5% requirement used throughout 
this section, and the remainder of this Appendix A. Therefore, this requirement should be 
dropped, and an alternative approach used to determine method adequacy. Perhaps foe best way 
would bo to use foe data generated initially from foe collocated samplers to derive control limits 
generated from real world data. 

3. Section 6.1, - “All collocated measurements shall be reported, even thoee which might be 
considered invalid because of identified malfunctions or other problems occurring during the 

sample collection period.” “The EPA will calculate annual evaluations form the repotted 

test measurements as described in Sections 6.2, and 6.3." DEC strongly disagrees with this 
proposal Either measurements ate valid, or they aren’t Generation of criteria used to pass 
judgement on monitoring p rogra m s must be bored upon valid data. 

4. Section 6.2.3 - The “banning” of all monitoring methods which exhibit poor precision and/or 
bias based potmtially on the results obtained from as little a« one site is of dubious value. If the 
focus of fins effort it to generate quality data at a reasonable cost then the price of failure must 
not he so draconian. The focus should be on improving the quality of data at the offending 
sitefs). The prospect of disallowing data from all other sites which could be producing data of 

excellent quality based upon the performance ofpeihapt one site would be enormously and 
needlessly costly , and would do little to enhance the gathering of admittedly critical 
environmental and health related data. 

SUBSTITUTION OF MONITORS 


While the BPA’a proposal requires new monitors for PM«. it does allow substitution of PM„ 
samplers for PM U samplers under certain conditions. 
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DEC agrees with allowing substitution of PM, 0 samplers under the conditions given in the 
proposal. DEC also feels that integrating existing PM, 0 and Total Suspended Particulate (TSP) 
samplers with the proposed PM l5 network to maintain geographic coverage and historical trends, 
including trace metals and acid rain deposits, should be considered the best approach for data 
collection. 

ARCHIVAL OF FILTERS 

The requirement to archive all filters obtained from a PM U monitoring network is excessive and 
will not result in any significant amount of data being developed. An alternative would be to 
archive every third or sixth filters, preferably those filters from run dates identical to PM 10 run 
dates. 

DEC is not certain that the storage method, as proposed in section 10.17 of Appendix L, will be 
an effective method of sample preservation. Refrigeration may slow down chemical reactions, 
but not stop them. Dehydration during refrigeration may also affect the samples’ integrity. New 
chemical species may be framed, and species which existed at file time of sampling destroyed, 
prior to analysis. This may bias, or completely invalidate, any final analysis of the filters. DEC 
encourages EPA to explore this issue further. 

SPATIAL AVERAGING ZONES 

DEC has concerns over fire use of spatial averaging far PMjj. We agree with EPA’a desire to 
establish monitoring networks which are similar to the way the epidemiological studies which 
were used to establish the Particulate Matter standards were conducted. We also feel that area- 
wide avenging will better represent the pollutant levels first the general population is exposed to, 
as it will help compensate tor the limited spatial area an individual monitor’s data truly 
represents. While we can tee the value in using spatial averaging, once a phase-in period is 
completed, as a tool to better define attainment/ nonattainment boundaries, identify areas of long 
range transport and establish air quality trends, we cannot completely buy-in to EPA’a proposal 
until certain problems with network design criteria and other aspects of the program are resolved. 

We understand that EPA has recently issued guidance on monitor siting and n et w or k design. 
Because fills guidance was issued so close to the deadline dates for these comments, we have not 
had time to review the guidance prior to submitting these comments. Therefore, our co mm ent s 



The use of averaged values may result in situations where individual monitors consistently show 
exceedances of the annual standard (i.e., “hot spots”) while die averaged data from monitors 
within a network shows attainment In addition to the obvious air quality concerns this will 
raise, a problem of perception will be created; people who live or work near the monitor with the 
high average will feel that their air is unhealthy. The argument that the monitoring zone they live 
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or work in is in Attainment will give them little satisfaction. At a minimum, this will create a 
difficult public relations situation for both DEC and EPA. Neither the Particulate Matter nor the 
Monitoring Proposal provides instruction on how states are supposed to manage this type of 
situation. EPA needs to address the handling of these "hot spot” issues prior to requiring the use 
of spatial averaging zones. 

We note that the proposal requires the spatial averaging zone include only those monitors which 
give readings of within ±20% of the average of the zone. This ±20% requirement seems 
arbitrary, and, in our reading of the proposal, we could find no justification of how this value was 
established. The average of the zone will be a moving target, and data generated from monitors 
within any particular zone may have to be discarded periodically as avenges are determined. It 
makes more sense to us to include all QA/QC'd data, except that generated from special purpose 
monitors, whenever averaging 

DEC also finds die proposal’s guidelines on how the zones are to be established to be unclear 
and subject to much interpretation. It is possible for two or more professionals to review these 
guidelines, then design networks to cover the same geographical areas, which are vastly different 
from one another. The designs of any monitoring networks based upon these instructions will 
therefore be subject to considerable challenge upon their establishment. Also, there will be 
temptation to "average-out” of problems by redesigning networks to balance monitors with 
consistent high readings with those which read consistently low. 

The question of determining nonattainment areas from the results of spatial averaging is also 
unclear. After design, a zone may or may not fall along the same political boundaries where air 
quality control areas have been traditionally located. If a spatially averaged zone indicates an 
exceedance of the standard, docs drat zone become the no n a ttainm ent area, or it the 
nonattainmenl area established through the current methods of population density and municipal 
boundaries? If the traditional boundary lines are drawn, drey may include more than one spatially 
averaged zone, or parts of individual zones. Where then are nonattainment areas established? 
These questions should be answered before EPA proceeds with this concept 

DEC also has concerns with the use of microscale monitoring sites as part of spatial averaging 
zones, and for attainment determinations in general. While the proposal indicates that 
neighborhood acale monitoring is the preferred method, it leave# tire door open for the use of 
microscale monitors in certain unique situations, all of which seem to have their basis in mid- 
town Manhattan in Now York City. 

Incorporating microscale monitors into a spatial averaging zone will create problems. The 
differences in monitored results shown from comparing microscale monitored sites to 
neighborhood scale sites located in close proximity (e.g., comparing die Madison Avenue . 
microscale site to the PS $9 neighborhood scale site), will make it difficult for such sites to meet 
the ±20% rule. In addition. EPA desires to use spatial averaging at a way to minor the way the 
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epidemiological studies used to develop the PM U were conducted. To our knowledge, these 
studies did not use microscale monitors. 

Although we support early use of New York’s current QA’d PM U data base, we strongly oppose 
any use of microscale monitoring in spatial avenging zones, or as a method to demonstrate 
attainment of any NAAQS, until such time as EPA clearly establishes, through regulation, how 
microscale monitors are to be incorporated into monitoring networks and used as a measure of 
attainment Until such time, microscale monitors should be classified as “special purpose 
monitors," and not used for any other purpose. 

DEC recommends that EPA continue to refine the concept of spatial averaging, but not require 
its use for attainment demonstrations until a robust set of data has been collected by which 
spatial averaging zones may be established. We also intend to discuss the use of spatial 
averaging as a means of showing compliance with the secondary ozone standard, through our 
comments on the proposed changes to the ozone NAAQS (Docket A- 95 - 58 ). 

Thank you once again for the opportunity to comment on these proposals. 



Deputy Commissioner 

cc: Acting Commissions John Cahill (DEC) 

Jeanne Fox (EPA-Regkm IQ 
Jason Grumet (NESCAUM) 

Brace Carhart (OTQ 
bee: J. Austin 

C. McCarthy 
A. Fossa 
S.T. Rao 

D. Shaw 

R- Sliwinslri 
J. Ralston 

S ft - *■— — -S 

. ootiiotu 
M. Cronin 
T. Gentile 
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Now York Stale Department of Environmental Conservation 
60 Wolf Road. Abany. Now York 12233- 


U.S. Environmental Protection Agency 
Air and Radiation Docket and Information Center (6102) 

Attn: Docket # A-95-58 Ozone NAAQS 
Watetaide Mall, 401 M Street, SW 
Washington, D.C. 20460 

DearEPA Docket Representative: 

The Hew York State Department of Environmental Conservation (DEC) would like to dunk the 
Environmental Protection Agency (EPA) for die opportunity to comment on proposed revisions 
to the Ozone National Ambient Air Quality Standards (NAAQS), as contained in die December 
13, 1006 Federal Register (6S7 16). We also commend the BPA for its efforts to meet the 
requirements of the Clean Air Act and develop air quality standards which protect the pubEc 
health. DEC supports EPA’s proposal to change to the ozone NAAQS to a va lue of 0-08 parts 
per million (ppm), averaged over an eight hour period. DEC doca not smynt eilfaer altern ate 
proposal of 0.07 or 0.09 ppm, averaged over the same period. In addition, DEC does not support 
die alternative of retaining the current primary standard of 0.12 ppm. averaged e wer c sirh nuE. 

Our comments an the complete proposal are detailed below. 

DEC is. concerned with the public health and environmental impacts of orene. However, ten 
cannot attain theae proposed NAAQS without EPA's recognition of die transport iasneswhidi 
affect the levels of ozone New York State experiences, snd EPA’a assistance in addreswng these 
issues. As such, we mge EPA to develop and enact national control pogtams such as those 
proposed to address the emissions dam diesel locomotives, heavy duty diesels, fiiela, and 
consumer products, because New York cannot control cither the sources ectaide of its bcedere or 
mobile sources which travel to our state. 

DEC supports EPA’s selections of the averaging times and levels of the standards, *s t lstn J ^ 
above. We have established that the standards have been chosen on die basis of the best scientific 

evidence available, snd in accordance with die requirements of Sections 108 and MJ9 of the Art. 

We recognize that current scientific studies have been unable to establish s level it which there is 
no risk, and that Congress has not mandated that the EPA establish sir quality standards to reflect 
a level of zero risk. We also recognize that the database regarding the effects of oame o n het Hh 
is constantly growing, and encourage EPA to meet iu obligation to review the NAAQS every 
five yean, as ig required by Section 109 of the Act. 
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FORM OF THE STANDARD 

DEC supports the proposed concentration-based form of averaging the third highest annual 
exceedance over a three year period. We believe that such a form will allow us to account for 
extreme changes in meteorology which effect ozone formation, and, just as important, cannot be 
controlled- We do not support the idea of setting the standard at the lower end of the range (i-e, 
first or second highest snnual exceedance), as we do not believe this would provide us with 
sufficient stability. We do not support setting the standard at the upper end of the range (fourth 
or fifth highest annual exceedance), either, as we do not believe that such a standard will 
adequately protect public health. 

COMMUNICATION OF PUBLIC HEALTH INFORMATION 

DEC has concerns over how changing the standard from a one hour-baaed exceedance to an eight 
hour-based exceedance will affect the Pollutant Standards Index (PSI). and how we are suppoaed 
to determine the PSI. Forecasting eight hour maximum concentrations will be mote difficult 
than forecasting one hour concentrations, and a decrease in accuracy could cause a loss of 
credibility. In our comments on the particulate matter NAAQS proposal, we encourage EPA to 
examine the PSI to incorporate PM U and regional haze into this important health indicator. We 
recommend EPA explore this issue further. 

SECONDARY STANDARD 

DEC supports the establishment of the secondary standard of 25 ppm-hoorabaaedon the 
proposed “SUM06" method. While we recognize the importance of protecting the public from 
exposure to ozone, we also are aware of ozone’s effects on vegetation. The establishment of this 
secondary standard and having it in effect during the three-month ozone season, wbich is also 
New York's primary agricultural growing season, will be to the benefit of our farming 
communities. 

ENHANCED MONITORING IN RURAL AREAS 

DEC supports network expansion in rural areas, but feels that the p ro p o sa l's discussion of this 
concept is vague and needs to be better defined by EPA DEC also encourages EPA to explore 
the concept of “spatial averaging” as a method of determining attainment boundaries for the 
secondary standard, for those areas where monitoring coverage is not adequate We have 
considerable concerns over the use of spatial averaging as a method to determine etmimw with 
the proposed PM U NAAQS, and discuss them in our comments on the Particulate Matter 
Monitoring Proposal (Docket A-96-51). We do fee] that the concept has merit, and should be 
examined as a poraible method for determining compliance with both the primary and secondary 
ozone standards over large rural areas, where die cost of an expanded mo ni to rin g program may 
be prohibitive. We believe spatial averaging has the promise of better identifying the boundaries 
of attainment and nonattainment areas, eliminating the need for the use of “unclasaifiabie” 
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designations. DEC wants to make it clear, however, that more monitoring is needed in many 
areas to credibly demonstrate attainment and nonattainment. 

DEC also encourages EPA to examine and reevaluate all of its network design and monitor siting 
criteria for ozone, as it is essential that optimum monitoring networks are designed to capture the 
true levels of ozone present in the ambient air. 

DATA COMPLETENESS 

DEC agrees with EPA's proposal to examine the use of meteorological data as a source ofbadc 
up information to predict probable ozone concentration for those days that show no apparent 
exceedances, but arc missing hourly values. We believe, however, that this should only be done 
at the end of the ozone season when it has been determined that a site has less than 90% 
completeness and no measured exceedances. To do this on a daily basis may be too huge a 
workload on our forecasting staff; considering their normal duties during the summer motufas. 

ROUNDING CONVENTIONS 

DEC supports the convention of rounding the three-year average to the second decimal place for 
comparison to the standard. DEC also agrees that EPA’s reaaoning of basing the rounding 
conventioni of the standard on the sensitivity and calibration requirements of the monitor*. Any 
attempt to ew«bH«h * standard beyond the abilities of the instruments is not founded in good 
engineering practices, and would lead to uncertainty as to the true attainment or nonattaiinuctf 
status of any particular area. 

OTHER ISSUES 

Our final comment regards Eroding. The process of bringing New York’s sir into oomphsnee 
with the new tMH*. maintaining that compliance, will require adequa t e H irelin g. We 
urge tho EPA and Congress to consider these costs when considering funding level* under 
Section 10S of the Act 

DEC would once again like to thank foe EPA for the opportunity to comment on this proposal. 



Deputy Commissioner 

cm Acting Commissioner John Cahill (DEC) 
Jeanne Fox (EPA-Region U) 

Jason Grvunet (NESCAUM) 

Brace Caifaait (OTC) 



bee: J. Austin 

C. McCarthy 
A. Fossa 
S.T.Rao 

D. Shaw 

R. Stiwinski 
J. Ralston 

S. Botsford 
M. Cronin 

T. Gentile 


SS/DS:sl 
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New York State Deportment of Environmental Conservation 
SO Wolf Read. Albany. New York 12233 - 



MAR 1 2 1997 


John W. CaMt 


US. Environmental Protection Agency 

Air and Radiation Docket and Information Center (6102) 

Attn: Docket # A-JS-54 Particulate Matter NAAQS 

Waterside Mall. 401 M Stmt, SW 

Washington, D.C 20460 


Dear EPA Docket Representative; 


The New York State Department of Environmental Conservation (DEC) would Eke to thank the 
Environmental Protection Agency (EPA) for the opportunity to comment on proposed revisions 
to the Particulate Matter National Ambient Air Quality Standards (NAAQS), m contained in dm 
December 13, 1996 Federal Register (61 FR 65638). We also commend the EPA fcr its effints 
to meet the requirements of the Clean Air Act end develop sir quality standard* which protect the 
public health. DEC supports EPA’s proposal to establish annual and daily Particulate Matter 
standards baaed upon Particulate Matter 25 microns or less in diameter (PMu). snd the 
>^ t.i'ij«tm» »»t«»f«hnse standards at IS and 50 nffoP. respectively. Omc omm a nta an t i n —tl i i a 

Particulate Matter proposal are detailed bttow. 


DEC is concerned with the environmental and public health impacts ofps r ficoTa ft - matter. We 
are aware that the same contaminants which are largely responsible for the formation of fine 


New York’s air quality. DEC is also aware of the long-range transport issues ss a nci s r c d with 
finepartienlstes, and believes the proposed PMjj standards will heip reduce (be famstion of 
these wwitamlnarits , thus preventing them firm traveling into the northeast. We are e n cou ra ged 
that EPA recognizes the transport issue, and urge EPA lo enact national control prognma auch aa 
those proposed to addreia diesei locomotives, heavy duty diesels, fceh and coosumm products, 
because New York cannot control either the sources outside of its borders, or mobile aoureea 
which travel to our state. 


DEC support’s EPA's proposals to set the primary rtsodirdi it 15 end 50 ngfM* for the annual 
and daily standards, respectively, because they are bsaed upon good scientific evidence. D EC 
does not agree with either alternate proposal of annual snd daily standards set at 20 and 65 
jig/M 1 , or set at 12 and 20-50 /rg/M’. Our analysis of the health studies related to fins partteahon 
matter determined that die risks of advene health effects begin to inoesae when particulate . 
muter concentrations approach the levels tt which the primary standards are proposed. Wo ^ 
rcoognlse that there Is no level at which wsr rnrrtgit scieesific knowledge indioaaee mss there im 
no risk, and that Congress has nor mandated that the EPA eeabtilh air quality standards to refleer 
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a level of zero risk. Therefore, establishing the levels at the point of increasing risk is 
appropriate. Recognizing also that the scientific database os the health effects of particulate 
matter is constantly growing, we encourage the HP A to meet its Section 109 requirements and 
review the particulate matter NAAQS every five years. 

FORM OF THE STANDARD 

DEC supports the use of a concentration percentile form for die 24-hour standard, as fins form of 
the standard will provide more stability to the standard than the care capocted exceedance per 
year form currently in use for PM,,. The concentration-based form also allows lor the foci that 
certain unique circurnstancee may occur which may temporarily adversely affect air quality, yet 
cannot be accounted for, predicted, prevented, or controlled. We would like clarification on why 
EPA chose the "98th” percentile as opposed to the "99th” percentile, especially since EPA stiles 
that there is no significant difference in health protection between the two paccntilee. The 99th 
percentile comes closer to paralleling the ozone standard’s "third highest snuuaT form. DEC 
feels it is important that the PMu and ozone standards have similar forms, as the two poOotantt 
share many of the samo precursors and have the samo issues as regards crampon. 

SPATIAL AVERAGING ZONES 

DEC haa concerns on the use of "spatial averaging zonea” for determining a tt ai nme n t of the 
annual PM U standard. We agree with EPA’s desire to eatabhah monitoring networks which are 
similar to the way the epidemiological studies which were uaad to establnli the paniculate flMOar 
standards were conducted- We also feel that area-wide averaging will better r epr es ent the 
pollutant levels that the general population is exposed to, it it wfi] help compensate for (he 
limited spatial area an individual monitor's data truly represents. We see value in using spatial 
averaging, once a phase-in period is completed, as « tool to better define attainment/ 
nonattainment boundaries, identify areas of long range transport and cstab&h air quality Mads. 
However, we cannot completely support EPA’s proposal aa it rotates to apacial averaging until 
the problems we have with the concept’s application, including the proposed network design 
criteria, are resolved We will be commenting on spatial avenging in mote detail in our 
submittal on file Particulate Matter Monitoring Proposal (Docket IA-96-31> 

EPA pr op oses an aKcmalivc of basing the annuel PM^, standard ost th e p opuieiesx ri ca ta d 
monitor site within the monitoring planning area with the highest 3-year avenge annual mean. 
We disagree with this alternative. Establishing monitoring zooes baaed on the average of 
monitored values, and then basing attainment demonstrations on only one naontace defeats the 
concept of averaging. 

The uac of av era ged values ii not without its problems, however. Ave ragi n g date m«y r e sult in 
situations where individual monitors show exoeedancet whfle the evesaged data from monitors 
within a network shows attainment In addition to the obvious air qvaHtycoocania caused by 
these Isot apota," a problem of perception will be crested; people who live or weak near die 
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monitor with the high avenge will feel that their air if unhealthy. The argument that die 
monitoring zone they live or work in it in attainment will give them little satisfaction. At a 
minimum, this will create a difficult public relatione situation for both DEC and SPA. Neither 
the Particulate Matter nor the Monitoring Proposals provide instruction on how ttates are 
supposed (o manage this type of situation. EPA needs to address this concern prior to requiring 
the use of spatial averaging zones. 

ALTERNATIVE OF REVOKING THE 24 HOUR PM,, STANDARD 

DEC opposes the proposed alternative of revoking tile 24-bour standard for Particulate Matter 10 
microns or less in diameter (PM^), as we feel that some form of a short term “coarse” particulate 
standard is necessary to help the state address air pollution nuisance and compliance issues. The 
removal of a short term standard will also create public relations concerns, as PM 10 data will still 
he g enera t ed on a daily baas, and the public will perceive tint air quality is threatened if 
monitoring data ever shows violations of tile former daily standard, said then discovcre that New 
York has no legal recourse to address these “exceedances." Further, revoking of the 24-hour 
standard will weaken the new source review p r og n iu for major facilities, as an e xamin a tio n of 
the effects of increased emissions of PM„ on short term increment consumption will no longer 
be required. This, coupled with tire fact that EPA baa not addressed the need to include 
evaluations of PM, , in cr ement consumption in the new source review program, takes away any 
federal requirement to evaluate the short term impacts of particulate matter when reviewing 
permit applications for new major futilities. We feel tins is “backsliding". 

PROPOSAL TO CHANGE THE FORM OF THE 24 HOUR PM„ STANDARD 

DEC support* the changing ofthe form of the 24hour standard from a “one^otpected- 
exceedance” form to a concentration-baaed form, for the same reasons as we support the use ofa 
coDceahationdrased standard for PM] j. We feel that both the form of the PM„ standard and the 
frequency of PM„ sampling should be consistent with the conditions es tabli s h e d for PM,j. Both 
pollutants should be sampled on a one-in-six day schedule, and have their short term standards 
evaluated on a percentile basis. 

USB OF ACTUAL CONDITIONS 

DEC agrees with the use of actual, rather than standard conditions for mo ni to rin g PMp. 
QUALITY ASSURANCE 

EPA's proposed Quality Assuranoe (QA) Plan, as ststed in Appendix L, 4.2.1 (Teat of 
concordance), wonld require a precision cheek consisting of a biweekly flow cheek, and tire use 
of collocated sampling six times per year for audits. 
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DEC is of the opinion tbst EPA's proposed Quality Assurance Plot will not produce toy better 
results than die current QA plan, and is not consistent with existing QA methodologies. In 
addition, the proposal to have rotating co-locatod samplers seems excessive, especially so it 
relates to operator travel. An alternative would be to continue the use of traditional quarterly 
audits where the flow rate and mass weight accuracies are checked. Another alternative would be 
to require collocated manual samplers at a few continuous sites for precision testing using a 12 
day sampling schedule. Performing duplicate sampling every 12 days produces enough pairs to 
perform statistical analyses on an annual basis, and would eliminate Hie need to in tegr ate b oth 
types of tests for determining actual differences. We have found the traditional annual flow audit 
for accuracy and co-located samplers run every six days to be sufficient to establish precision and 
accuracy data for a PM monitoring network. If needed the frequencies of the Sow audits could be 
increased to quarterly without any significant expense. 

REFERENCE METHOD 

DEC is not certain that the method, is proposed, will ensure that foe misa tractions of rodividsal 
species, such aa oxides of nitrogen and volatile hydrocatbon emiaaiosa from mobile sources, will 
be accounted fin in the final analysis. We disagree with section 6.10, which leaves the methods 
of anhaeqnent chemical analysis of filters up to the individual state or source owner. The lack of 
a national, uniform method will allow for inconsistencies in analytes, soda weaktnmg of the 
credibility of the national database. 

OTHER ISSUES 

DEC would alto like to c om m ent on the Pollution S tanda rd s Index (PSI) beta. evarftoagfcg'A 
is not soliciting comment r ega r din g the PS1 through its p ropo sa l on the particulate matter 
NAAQS. DEC encourages EP A to study the PSI in an effort to revise the PSI to indate 
provisions for predicting levels of PM ;j exposure, and aiao to include regional have in the PSI ea 
well. 

DEC alao encourages EPA to examine the language it uaea aa regardi "pe rtic a lt t e mat ter” in its 
ad mini s tra tion of the new source review (Prevention of Significant Deterio ra tion (PSD)) and 
New Source Performance Standards (NSPS) programs. The PSD p ro gram should be amended to 
address PM U as a regulated sir pollutant and NSPS should be amended to reflect both PM„ and 
PM,j. DEC feels that by amending the NSPS and PSD programs to reflect these changes, a 
needed consistency between the two regulations will be achieved. Also, pad attempts by New 
York State to require that PM W be included in the administration of these programs have bean 
hampered by the unenfotceabiUty of the guidance documents EPA has submitted to these 
regulations, in liau of revising the regulations to reflect the current sat of criteria pollutant*. The 
addition ofFM^aa some now criteria pollutant will only make the mt etp ma aop and 
enforcement of these p ro grams , aa they are written now, more difficult 
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DEC encourages EPA to examine the source testing methodology for both PM, 0 and PMjj, 
There is no specific methodology in place for PMu> end we have concerns as to the validity of 
adapting either of the reference methods currently being used for measuring PM B (Reference 
Methods 201a and 202) for use in measuring PM U . To our knowledge, the cascade impactors 
required in 201a have never been validated. Although we suspect that all of the condensibles in 
the back half of the sampling train teed in 202 is PMu, we would like EPA to examine this and 
provide concurrence. We strongly urge EPA to define the methods for compliance determination 
for both of these pollutants prior to revising the NAAQS and requiring the submittal of new or 
revised state implementation plans. Simply issuing guidance documents is not sufficient, as 
these documents often conflict with one mother and lack the enforceability of regulation. 

Our final comment regards finding. The process of bringing New York’s air into compliance 
with the new standards, and maintaining that compliance, will require additional funding. We 
urge Ore EPA and Congress to favorably consider these costs when considering funding levels 
under Section 105 of the Act 

DEC would onoe again like to thank EPA for foe opportunity to comment on this proposal. 
Sincerely, / 

(2 

David Stermsn 
Deputy Commissioner 

cc: Acting Commiaeionar John Cahill (DEC) 

Jeanne Fox (EPA-Rogian II) 

Jason Gramet (NBSCAUM) 

Bruce Csrhart (OTQ 
bee: J. Austin 

C. McCarthy 
A. Fossa 
S.T.Rao 

D. Shaw 

R. Sliwinaki 
J. Ralston 

S. Botsford 
M. Cronin 

T. Gentile 
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Food Industry Environmental Council, 

McLean, VA, May 27, 1997. 

Hon. John Chafee, Chairman, 

Senate Environment and Public Works Committee, 

U.S. Senate, Washington, DC. 

Dear Chairman Chafee: The Food Industry Environmental Council (FIEC) is 
pleased to submit these comments for the record for the Senate Environment and 
Public Works Committee’s recent hearing addressing the Environmental Protection 
Agency’s (EPA) proposed revisions to the National Ambient Air Quality Standards 
(NAAQS) for ozone and particulate matter. 

As you may know, FIEC is a coalition of food processors and food trade associa- 
tions representing over 15,000 facilities employing approximately 1.5 million people 
in the United States. FIEC members operate facilities and distribute finished food 
products worldwide. If EPA were to revise the NAAQS for ozone and particulate 
matter as proposed, the processing and distribution of food in the United States 
would be impacted significantly. 

The proposed revisions to the ozone standard would replace the current primary 
NAAQS with a standard using an 8 -hour averaging interval and would replace the 
current secondary NAAQS with a standard based on a SUM06 formulation. The pro- 
posal for fine particulate would expand the current PMio NAAQS with two stand- 
ards using PM 2.5 as the pollutant indicator. One of the new standards would be 
based on a 24-hour averaging interval; the second new standard would be based on 
an annual averaging interval. 

Under the proposed more stringent NAAQS, it would appear that State govern- 
ments would have no option but to seek to achieve emissions reductions from many 
small sources which have not been subject to regulation in the past, which could 
have a particularly broad impact on the agriculture and food processing sector. This 
revised regulatory approach would multiply significantly the range of potential con- 
trol options, creating a pyramiding impact on each segment of the food supply chain. 

These impacts, without question, would create particularly significant regulatory 
burdens for large and small food processors, including many facilities and growers 
that rely on part-time and seasonal labor. Indeed, FIEC questions whether EPA has 
evaluated appropriately and thoroughly the potential impact of its proposals. While 
FIEC members fully support the goals of the Clean Air Act, the coalition questions 
the scientific basis that has been cited by the agency for proposing more stringent 
NAAQS for ozone and PM at a time when current regulatory programs are resulting 
in documented air quality improvements. 

Because the proposed new NAAQS would impact each segment of the food produc- 
tion supply chain without any reliable indication of benefit to the public health, 
FIEC urges EPA to reaffirm the current PM standards and initiate a targeted re- 
search program to resolve the serious and pertinent questions raised in the Clean 
Air Scientific Advisory Committee’s (CASAC) review of the scientific basis relied on 
by the agency to support the proposed rule. FIEC urges the agency to withdraw the 
proposed rule for ozone and to continue instead to build on the documented progress 
that has been gained through reliance on the current NAAQS. 

AIR QUALITY IS IMPROVING UNDER CURRENT STANDARDS 

The National Air Quality and Emissions Trends Report, 1995 issued recently by 
EPA shows that over the past 25 years, emissions and ambient concentrations of 
the six major air pollutants have decreased nationally by almost 30 percent. Fur- 
thermore, the significant reduction in the number of nationwide “non-attainment” 
areas for ozone from 98 areas in 1990 to 66 areas at the present time, abatement 
from existing State Implementation Plans (SIPs), and EPA’s own forecast of con- 
tinuing reductions in ozone precursor emissions under current and prospective 
Clean Air Act programs (such as the Title IV, acid rain program, and the Title III, 
hazardous air pollutants program) provide clear indications that the current stand- 
ards are promoting improved air quality. 

IMPACT ON “FARM TO TABLE” FOOD PRODUCTION AND DELIVERY 

The United States boasts the finest “farm to table” food distribution system in the 
world. Unlike other countries, in which up to 50 percent of foodstuffs may be lost 
between the farm and the table, the United States loses less than 10 percent of food- 
stuffs through production and distribution channels. Likewise, U.S. consumers 
spend far less of their gross disposable income on food than consumers in any other 
industrialized nation. In large part, efficiencies in growing, processing and distribut- 
ing food keeps costs to American consumers down. 
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There is broad consensus that the proposed new NAAQS would create new “non- 
attainment” areas for ozone and particulate matter. More specifically, it has been 
estimated that the proposed new standards would swell to roughly 335 the number 
of counties and areas that would qualify for “non-attainment” status for ozone, and 
167 counties that would be considered “non attainment” for particulate matter. 
FIEC is concerned that “non-attainment” may spill over to rural areas which cur- 
rently do not monitor ozone levels. 

Significantly, these largely rural areas are the core of production agriculture and 
food processing. Farm mechanization, farming practices, distribution to and from 
processing facilities, process details and post processing distribution are likely to be 
affected by the proposal, thereby compromising the ability of the agriculture and 
food processing sectors to continue to provide an abundant, economical food supply 
to consumers. 

At the start of the food production chain, the new standards implicate tighter 
emission and use controls for farm equipment, and restrictions on fertilization and 
crop protection application, among other potential control options, which could have 
a broad impact on crop yield and quality. New mobile source controls, including 
tighter emission controls for vehicles used to transport commodities to processing 
plants, would impact directly the quality and timely delivery of raw ingredients 
used in post harvest production. 

State governments, which already have placed controls on numerous areas, likely 
would be pressed to target food processing plants, which are negligible sources of 
emissions, as new control sources in order to comply with the proposed more strin- 
gent NAAQS. Finally, the expedient and economical distribution of finished foods, 
a critical link in assuring foods from the farm reach consumers’ tables, would be 
impacted by control strategies such as reformulated fuel requirements, engine emis- 
sion standards, alternative fuel programs, inspection requirements, retrofitting and 
rebuilding of existing engines, and operational restrictions. These control options 
would jeopardize the efficient system which keeps an abundant and economical sup- 
ply of fresh and wholesome foods on American consumers’ tables. 

IMPACT ON SMALL BUSINESSES 

Many growers and food processing facilities rely on part-time and seasonal labor 
and therefore fall under the Small Business Administration’s (SBA’s) definition of 
“small business.” FIEC is concerned EPA has failed to consider the national impact 
of the proposed standards on small businesses, which have made such a vital con- 
tribution to the recent strength of the U.S. economy. 

Importantly, FIEC questions whether EPA’s proposal is in direct violation of the 
Small Business Regulatory Enforcement Fairness Act of 1996 (5 U.S.C. §§601 et. 
seq.) better known as “SBREFA,” which was passed last year by Congress with over- 
whelming bipartisan support. Under SBREFA, EPA is required before publishing a 
proposed rulemaking to issue an initial Regulatory Flexibility Analysis and to con- 
vene an advocacy review panel to collect small business input and make findings 
on the determinations reached in EPA’s initial “regulatory flexibility” submission. 
Rather than taking these steps, the agency issued a certification that the proposed 
rule, if promulgated, would not have a significant economic impact on a substantial 
number of small entities. This certification was clearly inappropriate in this in- 
stance, given the significance of the likely impact of the proposal on small busi- 
nesses. 

LIMITATIONS AND SHORTCOMINGS WITH THE HEALTH DATA RELIED UPON BY EPA 

CASAC, the agency’s expert review panel established by the Clean Air Act, re- 
viewed the technical and health information and analyses in the Criteria Document 
(CD) and the Staff Paper (SP) prepared by EPA for this rulemaking and concluded 
there were significant uncertainties and unanswered questions that had to be ad- 
dressed. FIEC is concerned the proposed decision to set a PM2.5 (fine particle) and 
a more stringent NAAQS for ozone does not reflect adequately the considerable un- 
certainty reflected in CASAC’s analysis, and recommends EPA reaffirm the current 
standards and initiate a targeted research program to resolve the questions raised 
during the recently completed review process. 

Particulate Matter 

Court ordered deadlines have hindered the standards development process, as evi- 
denced by the fact that the effect of exposure to ambient fine particle concentrations 
was not analyzed adequately by EPA. CASAC stated in its June 13, 1996, letter that 
the court “deadlines did not allow adequate time to analyze, integrate, interpret, 
and debate the available data on this very complex issue.” Importantly, a number 
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of comments provided to the agency identify many areas in which there is a critical 
need for additional analytical work or data collection. CASAC stated that, “The 
agency must immediately implement a targeted research program to address these 
unanswered questions and uncertainties.” FIEC agrees with CASAC and others that 
data and analytical shortcomings and research gaps are serious problems which 
should be addressed before a revised standard is adopted. 

EPA’s proposed decision to establish a fine particle standard is flawed because it 
fails to address numerous sources of uncertainty. In its June 13, 1996, closure letter 
CASAC stated that there are “many unanswered questions and uncertainties associ- 
ated with establishing causality of the association between PM 2.5 and mortality.” 
EPA’s decision to regulate PM 2.5 in the face of these uncertainties, cannot be justi- 
fied. 

The agency has ignored a number of pertinent scientific issues in its overall ap- 
proach to the review and risk assessment process. These include: 

• contradictory results of other investigators (such as Drs. Moolgavkar, Roth, 
Stryer and Davis) as compared with those of the researchers emphasized in the SP; 

• the paucity of PM 2.5 data and EPA’s reliance on a single nationwide PM 2 . 5 /PM 10 
ratio; 

• no access to PM2.5 monitoring data for outside review and analysis; 

• a lack of supporting toxicological and human clinical data; 

• little correlation between central monitors and personal exposure; 

• substantial measurement error associated with monitoring of ambient particu- 
late matter; 

• insufficient link between the epidemiological results and a specific component 
of air pollution (size or chemical composition); 

• the confounding influence of meteorological conditions such as temperature and 
humidity, and other environmental irritants, allergens and agents; and 

• no identified biological mechanism — that is, the lack of an identified physical 
cause for the alleged adverse health effects. 

EPA has greatly oversimplified its approach to assessing the risk associated with 
exposure to fine particles. EPA’s approach: 

• generates misleadingly precise estimates of risk; 

• greatly understates the degree of uncertainty associated with those risk esti- 
mates by not considering uncertainty about PM-health endpoint causation, nor does 
it consider, if PM is causal, uncertainty about the identity of the causative agent(s); 
and 

• produces inflated risk estimates by ignoring the confounding effects of copollut- 
ants and meteorological variables, as well as background levels of particulate mat- 
ter. 

The most fundamental concern about the PM risk assessment and EPA’s reliance 
on it for its proposed decision is the agency’s failure to consider, or even to acknowl- 
edge sufficiently, the important uncertainties noted above. Instead, the risk assess- 
ment simply assumes that PM causes excess mortality and morbidity and that all 
PM species within a particular size range contribute equally to that risk, solely in 
proportion to their mass. Such assumptions substantially underestimate health risk 
uncertainty, implying a greater degree of certainty than actually exists. 

EPA’s proposed decision also does not account adequately for confounding bias in 
the epidemiological studies. The influence of confounders, such as stressful meteoro- 
logical conditions and copollutants, has not been considered adequately by the agen- 
cy. Much of the quantitative analysis in the SP which EPA relies on in its proposed 
rule is based inappropriately on studies which do not consider adequately these con- 
founders. The final CD (page 13-92, 93) states, “. . . confident assignment of spe- 
cific fractions of variation in health endpoints to specific air pollutants may still re- 
quire additional study.” Similarly, the SP states "... a more comprehensive syn- 
thesis of the available evidence is needed to evaluate fully the likelihood of PM 
causing effects at levels below the current NAAQS,” and “[a]s noted above, it is too 
difficult to resolve the question of confounding using these results from any single 
city because of the correlations among all pollutants” (page V-54). 

EPA dismisses the recent reanalyses of PM 10 and total suspended particulate 
(TSP) epidemiological studies presented by the Health Effects Institute (HEI) and 
others which conclude a single causative agent cannot be identified among compo- 
nents of air pollution. EPA also ignores inconsistent and contradictory findings 
which resulted when different investigators analyzed data from the same location, 
e.g., Philadelphia, Steubenville, Utah, Birmingham and London. 

Another major problem with the agency’s proposal is that almost all the epidemio- 
logical studies upon which it relies uses PM 10 or even TSP as the metric. EPA’s Fed- 
eral Register notice notes that of 38 daily mortality analyses listed in Table 12-2 
of the Criteria Document “most found statistically significant associations” between 
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PM and mortality. EPA fails to note that only two of those studies used PM2.5 as 
the metric. Moreover, the two studies that used PM2.5 do not support EPA’s pro- 
posed decision to establish fine particle standards. Importantly, neither study ana- 
lyzed copollutants, and the results do not indicate that fine particles are the causa- 
tive agent. 

The agency proposal relies on studies that were conducted with data sets that 
have not been included in the docket for analysis by other investigators, as required 
by law. One key data set which falls into this category is the Harvard School of Pub- 
lic Health data consisting of particulate matter data for the “Six Cities” study. As 
noted by EPA in the SP and at other forums, the results of this study played a lead- 
ing role in the development of the proposed rulemaking. FIEC urges EPA to comply 
with the Clean air Act and make these data sets available in the rulemaking docket 
for assessment by other investigators. Further, FIEC recommends EPA reaffirm ex- 
isting PM standards at least until such time as these assessments are complete, and 
conflicting conclusions are resolved. 

It should be noted that as early as May, 1994, in a letter to EPA Administrator 
Browner from CASAC, the agency was asked to “take steps to assure that crucial 
steps linking exposure to particulate matter and health responses are available for 
analysis by multiple analytical teams. . The CASAC letter also requested that 
“the EPA should take the lead in requesting that investigators make available the 
primary data sets being analyzed so that others can validate the analyses.” 

The agency has noted that a biological mechanism by which PM 2.5 could cause 
health effects has not been identified. Existing animal and chamber studies do not 
support a causal link between PM 2.5 and mortality or morbidity. FIEC agrees with 
the conclusion reached in a January 5, 1996, letter by many members of CASAC 
that “the case for a PM 2.5 standard is not compelling.” This was reiterated numerous 
times at the May 16-17, 1996, CASAC meeting. The revised CD itself concludes, “A 
number of studies using multiple air pollutants as predictors of health effects have 
not completely resolved the role of PM as an independent causal factor” (page 13— 
92). 

Since EPA has not established that fine particles are causing health effects, the 
proposed decision to establish new fine particle standards is not justified, and con- 
trol programs designed to attain them would waste billions of dollars in unnecessary 
emission control costs. If, on the other hand, PM-health endpoint associations later 
prove to be causative and the causative agent(s) have not been controlled suffi- 
ciently (or at all), billions of dollars spent on the wrong emission control measures 
will have been wasted, with no public health improvement. 

Ozone 

According to CASAC, EPA’s own analysis shows that none of the ozone standards 
under consideration by the agency — including one about as stringent as the current 
standard — is “significantly more protective of the public health.” The significant un- 
certainties surrounding the agency’s scientific basis for the new standard, consid- 
ered together with the agency’s acknowledgement that the costs of implementing the 
proposed new NAAQS for ozone could far exceed any benefit to be gained from the 
new standard, undermine any public policy justification for moving forward with the 
proposal. The agency simply has not made the case that the new standard is a nec- 
essary or appropriate regulatory response to a significant public health risk. 

Chamber Studies 

The chamber studies, on which EPA relies to support its proposal, are not rep- 
resentative of actual ozone exposure patterns recorded at monitoring stations or ex- 
perienced by individuals. The activity patterns under which these lab studies were 
performed clearly do not represent daily patterns of sensitive populations targeted 
by the standards, and the concentration and exposure patterns do not represent ac- 
tual patterns recorded at monitoring stations or experienced by individuals. Serious 
artifacts were introduced through experimental methods used in these studies, in- 
cluding the methods by which the ozone was produced and the composition of the 
air that was breathed by participating individuals. These studies clearly do not pro- 
vide consistent, unambiguous results on which to base the proposed new standards. 

Camp Studies 

EPA also relies on a series of camp studies to support the proposed standards. 
The principal limitation of these studies is the inability to separate the influence 
of a single constituent, in this case ozone, from other potential environmental irri- 
tants. These irritants could include weather factors such as high temperatures, and 
naturally-occurring irritants such as pollen and organic compounds. None of the 
camp studies is capable of identifying the contributing influence of a single constitu- 
ent within the air mixture. 
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Risk Assessments for Outdoor Children and New York City Hospital Admis- 
sions 

These data do not support the need for more stringent standards. After carefully 
reviewing the EPA Staff Paper, CASAC in its November 30, 1995, closure letter 
stated: 

[Biased on the results [of the two risk assessments], the Panel concluded that 
there is no ’bright line’ which distinguishes any of the proposed standards (ei- 
ther the level or the number of allowable exceedances) as being significantly 
more protective of public health. For example, the differences in the [estimated] 
percent of outdoor children responding between the present standard and the 
most stringent proposal (8-hour, one exceedance, 0.07 ppm) are small and their 
ranges overlap for all health endpoints. [The initial results presented in the 
Staff Paper for risk assessment for hospital admissions, suggest considerable 
differences between the several options. However, when ozone-aggravated asth- 
ma admissions are compared to total asthma admissions, the differences be- 
tween the various options are small] . 

A closer examination of the hospital admissions risk assessment shows that great- 
er improvements in public health would be realized through attainment of the exist- 
ing ozone NAAQS (from the “As Is” case to the “Existing Standard” option) than 
reliance on any of the alternative standards under consideration by EPA. CASAC 
could not link any improvement in public health to the adoption of any of the alter- 
native options considered by EPA and ultimately concluded that “the selection of a 
specific level and number of allowable exceedances is a policy judgment.” 

CONCLUSION 

Because the proposed new NAAQS for fine particulate mater and ozone would im- 
pact each segment of the food production supply chain without any reliable indica- 
tion of benefit to public health, FIEC urges EPA to reaffirm the current standards 
and initiate a targeted research program to resolve the serious and pertinent ques- 
tions raised in CASAC’s review of the scientific basis relied on by the agency to sup- 
port the proposed rule. 

FIEC appreciates the opportunity to comment on this rulemaking. 

Sincerely, 

American Bakers Association, 
American Frozen Food Institute, 
American Meat Institute, 
Biscuit & Cracker Manufacturers Association, 
Chocolate Manufacturers Association, 
Grocery Manufacturers of America, 
Independent Bakers Association, 
Institute of Shortening & Edible Oils, 
International Dairy Foods Association, 
Midwest Food Processors Association, 
National Agricultural Aviation Association, 
National Cattleman’s Beef Association, 
National Confectioners Association, 
National Food Processors Association, 
National Oilseed Processors Association, 
National Pasta Association, 
Northwest Food Processors Association, 
Snack Food Association, 
Tortilla Industry Association. 


National Caucus of Environmental Legislators, 

Washington, DC, April 28, 1997. 

President William J. Clinton, 

The White House, Washington, DC. 

Dear President Clinton: This month the Nation celebrates the 27th anniver- 
sary of Earth Day. At the time of this observance, one of our most important public 
health issues and environmental concerns, is the Clean Air health standards pro- 
posed by the United States Environmental Protection Agency (EPA) to update the 
National Ambient Air Quality Standards (NAAQS) for ozone and particulate matter. 

The National Caucus of Environmental Legislators (NCEL) was established by 
like-minded State legislators who share the bipartisan goal of States’ involvement 
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in protecting the environment. For these reasons, and to counter the campaign of 
misinformation of those opposed to strengthening public health standards, we urge 
your Administration to adopt air quality standards which protect the health of all 
our citizens. 

State governments, acting in partnership with the Federal Government, play an 
indispensable role in the effort to protect natural resources and combat environ- 
mental degradation and pollution. State implementation of Federal law is the cor- 
nerstone of our current system of environmental protection. States are particularly 
dependent upon the State-Federal partnership and Federal pollution control laws 
when dealing with the interstate migration and affects of pollutants. Federal, uni- 
form standards of air pollution are essential; State lawmakers universally recognize 
that air pollution does not respect State boundaries. For this reason, we applaud 
EPA’s efforts to address ozone and particulate matter ambient air pollution at the 
Federal level. 

We support the concept that health standards for air pollutants should be based 
on peer reviewed science and designed to better protect human health. According 
to that scientific data, the current standards for ozone and particulate matter, in 
place since 1979 and 1987, respectively, are inadequate to protect our children, the 
elderly and the one-third of the American population who suffer from some form of 
respiratory ailment. 

As State legislators, we have a responsibility to ensure that all of our constituents 
are able to breathe clean air, giving special attention to sensitive populations such 
as children, the elderly and individuals with pre-existing respiratory diseases. We 
expect EPA to set clean air standards which will achieve this objective. To imple- 
ment these standards we expect EPA to provide sufficient funding to monitor and 
to characterize these pollutants so that States have the resources necessary to de- 
termine when, where and how often the new standards are exceeded. 

According to EPA’s estimates, the new particulate matter standards would save 
at least 15,000 lives each year, and the new ozone standard would result in up to 
400,000 fewer incidents of aggravated coughing or painful breathing and 1.5 to 2 
million fewer incidents of decreased lung functions. Furthermore, the updated 
standards would benefit millions of Americans by decreasing incidences of breathing 
problems, asthma attacks, bronchitis, and heart and lung disease. These new stand- 
ards are supported by 19 of 21 members of the Clean Air Scientific Advisory Com- 
mittee. In addition, a recent EPA study of the costs and benefits of the Clean Air 
Act from 1970 through 1990 found that every dollar spent on clean air regulation 
compliance resulted in $45 in benefits to public health and the environment. 

With respect to the air quality standard for ozone, EPA determined that the cur- 
rent standard is inadequate to protect human health, and EPA’s Clean Air Scientific 
Advisory Committee unanimously recommended that the standard should be based 
on an 8-hour exposure to ozone. Over 180 scientific studies on the effects of ozone 
found that serious health problems occur at exposure levels lower than the current 
standards, and that longer exposures may have more significant consequences. 

We understand that these new standards will challenge State and local govern- 
ment to develop better air pollution control programs. The costs these standards im- 
pose are appropriately considered in the implementation process; the standards 
themselves should reflect solely the best scientific information on the effects of air 
pollutants on public health. 

In conclusion, based on the near unanimous findings of the EPA’s Clean Air Sci- 
entific Advisory Committee, we support efforts to assure Federal clean air standards 
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for ozone and particulate matter protect the health of all Americans, especially our 
children. 

Respectfully, 

Senator Richard L. Russman, 

New Hampshire. 
Delegate Leon G. Billings, 

Maryland. 

Senator Byron Sher, 

California. 

Senator Rebecca I. White, 

West Virginia. 

Representative Andy Nichols, 

Arizona. 

Representative Deborah F. Merritt, 

New Hampshire. 

Assemblyman Richard Brodsky, 

New York. 


Delegate James Hubbard, 

Maryland. 

Representative Jay Kaufman, 

Massachusetts. 

Assemblywoman Loretta Weinberg, 

New Jersey. 

Representative David Levdansky, 

Pennsylvania. 

Representative Ralph Ayres, 

Indiana. 

Representative Mary M. Sullivan, 

Vermont. 


Representative John R. Bender, Ph.D, 

Ohio. 


Representative Brian Frosh, 

Maryland. 

Senator Pat Pascoe, 

Colorado. 


Representative Joe Hackney, 

North Carolina. 


Representative Mary Ellen Martin, 

New Hampshire. 


Northeast States for Coordinated Air Use Management, 

March 24, 1997, 

Senator James Inhofe, 

Russell Senate Office Building, 

Washington, DC. 

Dear Senator Inhofe: On behalf of the Northeast States for Coordinated Air 
Use Management (NESCAUM), a regional association of the eight States of Con- 
necticut, Massachusetts, Maine, New Hampshire, New Jersey, New York, Rhode Is- 
land, and Vermont, I appreciate this opportunity to express our support for the En- 
vironmental Protection Agency’s recently proposed revisions to the ozone and partic- 
ulate matter National Ambient Air Quality Standards (NAAQS). Since 1967, 
NESCAUM has provided a forum for its member States to exchange information on 
air quality issues including those related to public health and welfare, and promote 
regional cooperation on pollution control strategies. Over the past several months, 
technical and policy staff from the environmental agencies in the eight northeast 
States have carefully examined EPA’s proposed revisions to the NAAQS. Attached 
are detailed comments that we have submitted collectively, as well as comments 
supporting the proposed standards submitted independently by Massachusetts, New 
York, and Vermont. 

The NESCAUM States support EPA’s proposals to revise the ambient air stand- 
ards for ozone and particulate matter and support the process by which EPA has 



647 


developed the proposed revisions. By relying on input received from independent na- 
tional experts from academia, industry, and other organizations, EPA has rightly 
concluded that the primary ozone and particulate standards must be tightened in 
order to protect public health. We commend EPA on effectively utilizing the Clean 
Air Science Advisory Committee peer review process. 

The primary mission of the environmental agencies in the Northeast is to protect 
public health and welfare. We firmly believe that the standards for ozone and par- 
ticulate matter must be based solely on the best scientific assessment of the need 
to protect the public health and welfare. Some have commented that EPA should 
apply cost-benefit analysis in setting the standards. To put it simply, setting public 
health standards based on cost is bad science, bad policy, and just plain wrong. The 
public has a right to know when its health is at risk, particularly when individuals 
can take cautionary actions to diminish their exposure to harmful air pollutants. 

Cost considerations are now and shall remain paramount as we move to adopt 
and implement pollution control strategies necessary to achieve health-based stand- 
ards. As any environmental regulator can attest, it is virtually impossible to impose 
an air quality control requirement that cannot be justified on economic grounds. The 
question is not whether we factor cost into our analysis, but when. The appropriate 
answer is in implementing programs, not when determining the levels of pollutant 
concentrations that are needed to protect public health. 

OZONE STANDARD 

The NESCAUM States support the level and form of the primary ozone standard 
proposed by EPA (8-hour, 80 parts per billion). Although there is no exposure 
threshold that guarantees absolute protection for the entire population, we believe 
that the level of the 8-hour standard as proposed (80 parts per billion) is clearly 
more effective at protecting public health than the current standard. The 8-hour 
averaging time more realistically reflects the true regional nature of the ozone prob- 
lem and will encourage more rational control strategies. Moreover, the form of the 
proposed ozone standard correctly targets areas with chronically elevated pollution 
levels. Under the proposed regime, States will be far less vulnerable to bouncing be- 
tween attainment and nonattainment status on the basis of changes in summertime 
weather. 

Having standards that reflect current scientific understanding of ozone formation 
will lead to more effective control programs. The existing standards reflect the out- 
dated belief that ozone is a local, urban problem. In 1991, a National Research 
Council committee, synthesizing the best available information on ozone formation 
and transport in the eastern United States, observed that: 

High ozone episodes last from 3-4 days on average, occur as many as 7-10 
times a year, and are of large spatial scale: >600,000 km 2 . Maximum values of 
non-urban ozone commonly exceed 90 ppb during these episodes, compared with 
average daily maximum values of 60 ppb in summer. An urban area need con- 
tribute an increment of only 30 ppb over the regional background during a high 
ozone episode to cause a violation of the National Ambient Air Quality Standard 
(NAAQS) 1120 ppbl in a downwind area. . . . Given the regional nature of the 
ozone problem in the eastern United States, a regional model is needed to de- 
velop control strategies for individual urban areas. (National Research Council. 
1991. Rethinking the ozone problem in urban and regional air pollution. Na- 
tional Academy Press. Washington, DC. pp. 105-106). 

In recognition of the need for regional controls, the NESCAUM States have urged 
EPA to develop and implement national control programs such as those currently 
proposed to address ozone precursor emissions from heavy duty diesel engines, con- 
sumer and commercial products (e.g., Architectural and Industrial Manufacturing 
Rules), standards on locomotive engines, rules affecting heavy duty highway and off- 
road vehicles, and controls including utility controls which may arise out of conclu- 
sions from the work of the Ozone Transport Assessment Group (OTAG). Our efforts 
to adopt effective reduction strategies will be greatly enhanced by having a stand- 
ards regime that correctly reflects the physical reality of ozone formation. For a 
fuller discussion of the regional nature of our ozone problem see the attached report 
entitled “The Long-Range Transport of Ozone and Its Precursors in the Eastern 
United States.” 


PARTICULATE MATTER STANDARD 

The NESCAUM States also believe that the regional nature of fine particulate 
matter will be effectively addressed by the proposed annual fine particulate matter 
standard. Based on our review of the available science, the levels proposed by EPA 
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should motivate substantial reductions in regional levels of PM 2.5 and provide pro- 
tection against high pollution concentrations that may occur on a day to day basis. 
The epidemiological evidence is extremely compelling and indicates that the existing 
particulate matter standard (PM 10 ) is not sufficient to protect people from a range 
of serious health effects associated with fine particulate matter. Cumulative long- 
term exposures to high pollution concentrations are of great concern, and the pro- 
posed annual PM 2.5 standard will provide protection against these high levels. This 
annual standard is likely to be especially important in the NESCAUM region since 
there appears to be a significant regional problem in which long-range pollution 
transport, particularly of sulfates, nitrates, and organic aerosols, and soot plays a 
major role. It should be noted that the Northeast States recommended a tighter 
daily standard in previous testimony (in Philadelphia, PA, July 25, 1996), and we 
have asked EPA to closely examine the daily standard to ensure that it adequately 
protects against exposure to local “hotspots”. 

CONCLUSION 

We believe that implementation of revised standards can result in more rational, 
equitable, and effective emission reduction strategies. Moreover, by integrating the 
implementation of the ozone and particulate matter standards, we believe that EPA 
and the States will achieve important public health improvements using the most 
cost-effective and flexible means available. 

Thank you, again, for this opportunity to present the Northeast States’ support 
of EPA’s proposed ozone and PM standards. 
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Commonwealth of Massachusetts 
Executive Office of Environmental Affairs 
Department of Environmental Protection 

ONE WINTER STREET, BOSTON. MA 02108 617-282-5500 


WILLIAM F. WELD 

Govsrnor 

ARCEO PAUL CELLUCCI 
Li. Governor 


TRUDY COKE 

Secretary 

DAVID B. STRUHS 

Commit* ion jr 


March 11. 1997 


Office of Air and Radiation Docket and Information Center (6102) 

Attention Dockets Number A-9S-38, A-95-54, A-95-58 and A-96-51 
US Environmental Protection Agency 
401 M Street, SW 
Washington, DC 20460 

RE: Comments in response to the proposed revision to the National Ambient Air Quality 
Standards for Ozone (Docket A-95-58) and Paniculate Matter (Docket A-95-54), 
Implementation of New or Revised ozone and PM NAAQS (the Interim Implementation Plan 
or IIP, Docket A-95-38), and Proposed Requirements for Designation of Reference and 
Equivalent methods for PM and Ambient Air Quality Surveillance for PM (Docket A-96-51) 


Dear EPA Docket Representative: 

The Massachusetts Department of Environmental Protection (DEP) is pleased to submit these 
comments to the US Environmental Protection Agency (EPA) in support of the proposals listed 
above. The Massachusetts DEP supports EPA's actions to establish effective ozone and 
particulate matter (PM) standards. We believe EPA has acted correctly and appropriately by 
proposing an 8-hour ozone standard and developing a standard for fine particulate matter (PM- 
fine). The documentation and health studies reviewed by EPA and the Clean Mr Science 
Advisory Board point to the need to revise the ozone and PM standards because the current 
standards are not sufficiently protective of public health. The health of the citizens of the 
Commonwealth and all Americans is our priority, and they will benefit from these revisions. 

As you know, Massachusetts Secretary for Environmental Affairs Trudy Coxe has voiced her 
strong support for EPA’s proposals and, in particular, cited two reasons why Massachusetts 
felt it was critical that EPA press forward with these revisions: 
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Massachusetts is affected significantly by transported air pollution of PM-fine and ozone 
Massachusetts has worked hard to try to attain the current standard for ozone, and we will 
continue to do so, by working collaboratively with the Northeast States for Coordinated Air 
Use Management (NESCAUM) states, the Ozone Transport Commission (OTC) states and in 
the Ozone Transport Assessment Group (OTAG) process. However, as EPA acknowledges, 
and recent work at OTAG has clearly shown, Massachusetts and New England, are .affected 
by transported air pollution coming from along, and outside, the Northeast corridor. 

Revising the health standards should require controls in upwind areas, and will therefore 
reduce transport of ozone and ozone precursors into Massachusetts and the Northeast. EPA 
must ensure that these new standards reduce the impact of transport on Massachusetts and New 
England. We believe a number of provisions in the Interim Implementation Plan (HP) and 
ozone standard revision (i.e., changing to an S hour standard) will help focus on longer term 
episodes that, are in part, a result of transport. Still, we insist that EPA continue to move 
emission reductions strategies for nitrogen oxides and hydrocarbons forward, and reduce 
transports soon as possible. 

The cost of compliance must be considered after the standards are established 
Wife these proposals. EPA acted as required by the Clean Air Act (CAA) and met their 
responsibility to propose standards that protect public health. Many interests who will be 
affected by these standards have come forward to protest that they will cost too much, and will 
not be balanced by resulting improvements in public health. We disagree. And as required, 
the cost of implementing standards is to be considered after the standards are promulgated, not 
before. There is ample evidence that the cost of compliance can be as much as an order of 
magnitude less than the affected industries will argue up front. Two examples are particularly 
relevant - the results of the trading program required under the Acid Rain Title of foe CAA, as 
well as Massachusetts’s own emission trading program, and foe costs Massachusetts realized in 
implementing California’s car standards. In both cases, foe costs projected by industry were 
high by more than a factor of 10. 

Public Health is Our Priority 

DEP’s Office of Research and Science reviewed the scientific basis used by EPA and CASAC 
to develop these standards. We concluded that EPA has done a commendable job in reviewing 
. and analyzing foe available data on PM and ozone, and revising the standards to reflect the 
current state of the science on foe toxicity of these pollutants. The proposed changes in foe 
ozone and PM standards are supported by current scientific data on the health effects of these 
agents. 


2 
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In addition, DEP supports the alternative rounding convention proposed by EPA for the 8- 
hour ozone standard. The rounding convention in the proposal would, in effect, lead to 
implementation of a standard at 0.085 ppm. DEP supports an 0.80 ppm standard, averaged 
over 8 hours, and believes EPA should implement the standard as such. The revision to an 8- 
hour standard is a major improvement over the current 1-hour standard, and should reduce 
health risks compared to the current standard. EPA must be vigilant in continuing to review 
the chronic effects of ozone aid determining whether the standard continues to ensure an 
"adequate margin of safety” or, should be strengthened further during the next national 
ambient air quality standard (NAAQS) review for ozone. 

The proposed revision to the PM standard is appropriate within the requirements for the 
NAAQS standard setting and well supported by numerous epidemiological studies. In 
addition, we commend EPA for recognizing the need for further research on the 
characterization of PM-fine and the mechanism of toxicity of fine paniculate matter. 

DEP has worked closely with the other NESCAUM states to review the interim 
implementation policy and the monitoring requirements for PM and ozone. We urge you to 
review NESCAUM's comments closely, for they reflect the combined opinion of eight 
northeast states, all affected by transpon, and support EPA. 

Resources to implement the new standards will be crucial 

EPA’s proposed new standards for ozone and PM-fine will require major new investments by 
state and local agencies in monitoring and planning efforts. We urge EPA to work closely 
with the states and the State and Territorial Air Pollution Program Administrators (STAPPA) 
to develop the information on the types of resources that states will need for these efforts. In 
addition, EPA must work with states and Congress to' ensure that states are provided adequate 
funding levels to meet new monitoring requirements and provide the data needed to assess and 
address the areas where public health is threatened. Our monitoring and assessment of the 
PM-fine problem must begin as quickly as possible. 

States will also need to participate in regional planning efforts that are being envisioned by 
EPA's Federal Advisory Committee on the new standards. We have been devoting a Urge 
amount of resources to participating in the OTAG and FACA efforts, and envision a similar 
level of effort for implementing the ozone and PM standards when they are in place. While 
these efforts will require considerable resources on our part, we believe they are cri tical to 
ensuring cost-effective and equitable implementation of the new standards. In addition, EPA 
must ensure that once plans are developed that states move forward to implement the controls 
and strategies recommended. 
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Spatial Averaging of PM data should be Removed 

The monitoring method and strategy EPA has proposed for PM-fine is extremely ambitious. 
DEP believes that state and local agencies need to undertake this effort seriously and as soon 
as possible. However, we were puzzled by EPA's provision to require spatial averaging of 
PM monitors. It is not clear what additional benefit will result from this requirement and we 
believe it will lead to unnecessary confusion and uncertainty in our monitoring regime. We 
also believe it will very difficult to explain to the public, and inequitable, since areas that may 
violate the standard but for the provision allowing spatial averaging, will question our 
rationale for averaging and allowing them to remain at risk. If exposure to PM-fine is a threat 
to public health, and if an area is shown to violate the standard, then die threat should be 
reduced. EPA should not allow an area to ‘average out" of the problem using levels 
measured below the standard at other monitors. We urge EPA to drop this pan of the 
proposal. 

“No backsliding” must be real 

We believe that EPA is correct to ensure that emission reduction strategies in place, or going 
into pla'cYto meet the current ozone and PM standards, must remain in place. And,_additional 
reductions should continue to occur as progress towards attainment (meeting reasonable further 
progress as required by the CAA) - this would ensure “no backsliding”. However, we are 
concerned that areas that have received NOx waivers, and are currently exempt from many 
CAA requirements, and areas that may be required to implement reductions based on the 
OTAG process, will continue to be allowed to "backslide", while other areas are required to 
continue to implement reductions at a steady rate. The IIP should be revised to require all 
states who receive state implementation plan (SIP) calls as a result of OTAG (under the current 
standards) meet rate of progress requirements and progress towards attainment before their SIP 
for a new standard is put in place. Also, any reductions that must occur as a result of the 
OTAG process should be in place as soon as practicable so the burden for achieving emission 
reductions is shared across foe country, In addition, EPA must review the status of NOx 
waivers in all areas, once recommendations from OTAG are finalized. 

Joint Implementation is Effective 

Finally, we support EPA's intention to implement the revised ozone and new PM standards 
jointly. Many of the same sources contribute to PM-fine and ozone levels, and to transport of 
both pollutants. In addition, precursors pollutants for both standards cause environmental 
problems year-round, including effects on ecosystems, as well as public health. For example, 
NOx emissions contribute to adverse impacts on the environment with acid rain, and nitric 
acid deposition, and NOx emissions are associated with many other environmental problems, 
including eutrophicaton of coastal waters and estuaries, and decreased visibility. Incentives 
and mechanisms to implement control strategies that would be effective to control ozone and 
PM-fine precursors are critical. We believe there are many such measures, and that for too 
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long, stales and EPA have considered air pollution problems in isolation, when in fact, many 
of the precursors and control strategies can be used to reduce multiple pollutants, at lower 
overall cost. 

Again, we support EPA's efforts to finalize these proposed standards for ozone and PM-fine. 
We look forward to working with EPA, and within the FACA process, to ensure equitable, 
successful and cost-effective implementation. Please contact Barbara Kwetz, Director of 
DEP's Division of Air Quality Control at 617/292-5593, should you have any questions 
concerning our comments. 


Sincerely, 

Davtd B. Strulis 
Commissioner 


enclosure - Secretary Coxe's testimony at EPA's public hearing in January 1997 


cc: 

Secretary Trudy Coxe 

EPA Region I Administrator John DeVillars 

Barbara Kwetz, Director, DAQC 


S 
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HOWARD DEAN, MD. 

Governor 



State of Vermont 
OFFICE OF THE GOVERNOR 
Montpelier 05609 

Tel.: (802) 828-3333 
Fmx: (802) 828-3339 
TDD: (802) 828-3345 


January 9, 1997 


Carol M. Browner 
Administrator 

United States Environmental Protection Agency 
Washington, D.C. 20460 


Dear Administrater-Browne*, 


4L4 


I want to commend the Clinton Administration for its work on revisions to the national 
ambient air quality standards for ozone and particulate matter. The updating of these standards 
will be a significant step forward in the protection of the health and well being of not only our 
nation’s citizenry, but of our natural resources as well. 


The extensive three year review of scientific and technical assessments of the effects of 
these pollutants presents a clear case that revisions to the standards are in order. These 
assessments have withstood the test of rigorous peer review and public comment. Further, they 
both have been submitted to the scrutiny of the Clean Air Science Advisory Committee, who 
have recommended that you move forward with revisions to these standards. 


While your Agency should be proud of the work completed to reach this point, much 
work remains to assure these standards are adopted. In this regard, I write to you, not only as a 
governor, but as a physician and as a parent. As a governor, I look for a rigorous, scientific and 
objective process that is fair and balanced. As a physician, I expect you to fully evaluate the 
public health implications of these standards, and to establish standards adequate for national 
health protection. As a parent, I ask you to be very mindful of one of our most sensitive 
populations, the children, and to set standards to prevent injury and unhealthy exposures to our 
youth, for they are our future. 


As you know, under the law the test you must use for standard setting is clear. The 
Administrator must establish primary air quality standards at a level requisite to protect the 
public health, while allowing an adequate margin of safety. Speaking as governor, physician and 
parent, I urge you to adhere closely to this statutory mandate and establish standards which 
protect the public health, based upon the scientific information before you. 
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Carol Browner 
January 9, 1996 
Page 2 


Moreover, the weight of the current scientific evidence should compel EPA to set the new 
standards at the most protective levels. 

Sincerely, 



Howard Dean, M.D. 
Governor 


HD/tw 

c: John DeVillars 

US EPA Docket 95-54 
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© PSEG 

Puttie Service Electric and Gas Company One Massachusetts Avenue N.W., Suite 710. Washington. O.C. 202/408-0800 

Fax: 202/408-0214 


28 April 1997 


Eric B. Svcnson 
Manager, 

Environmental Strategy & Planning 

Public Service Electric & Gas 

80 Park Plaza 

P.O.Box 570 

Newark, New Jersey 07102 


Senator Max Baucus 

Committee on Environment and Public Works 
United States Senate 
458 Dirksen Office Building 
Washington, D.C. 20510 

Dear Senator Baucus: 

On behalf of Public Service Electric * Gas Company (PSEAG), I respectfully request that the 
attached public comments be submitted into the record for the Clean Air, Wetlands, Private Property and 
Nuclear Safety Subcommittee hearing on April 29. These comments were first submitted to the United 
States Environmental Protection Agency (EPA) on March 12, 1997. They reflect PSE&G’s strong 
support for EPA’s proposed revisions to the national ambient air quality standards NAAQS for ozone and 
particulate matter. 

PSE&G is the nation's fourth largest investor owned utility, providing electric and gas services to 
over 2.2 million customers in a densely populated service territory that is home to more than 5.5 million 
people. In 1992, PSE&G committed itself to reducing its emissions of oxides of nitrogen (NOx) by 80 
percent by the year 2000. Since that commitment was made, our NOx emissions have dropped by nearly 
70 percent 

Our experience in reducing our own air emissions, combined with expectations of the people we 
serve, convinces us that EPA’s proposed revisions to the NAAQS for ozone and particulate matter are 
both necessary and achievable. Were other electric utilities to match our commitment to substantial NOx 
reductions, much of the air quality problems identified by these revised standards would be solved cost- 
effectively. 

Thank you for including our comments in the record erf your hearing. Please feel flee to contact 
us should you have any questions or concerns regarding our position on this matter. 

Sincerely, 

Eric B. Svcnson 


Attac h ment 


The Power of Commitment 
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Comments of 

Public Service Electric and Gas Company 
Newark, New Jersey 

on 

Proposed Revision and Implementation of the National Ambient Air Quality Standards 
for Ozone and Particulate Matter 

United States Environmental Protection Agency 

Docket #A-95-58 
Docket # A-95-54 
Docket # A-95-38 

March 12, 1997 


Public Service Electric and Gas Company (PSE&G) is pleased to submit these 
comments in support of the United States Environmental Protection Agency’s (EPA) 
proposals to revise the national ambient air quality standard (NAAQS) for ozone and 
particulate matter. In addition, PSE&G welcomes the opportunity to provide EPA with 
comments on the implementation of these revised public health standards. 

PSE&G is the nation’s fourth largest investor owned utility, providing electric and 
gas services to over 2.2 million customers in a densely populated service territory that is 
home to more than 5.5 million people. The people we serve demand a healthy 
environment. So do we. In 1992, PSE&G committed itself to reducing its emissions of 
oxides of nitrogen (NOx) by 80 percent by the year 2000. Since that commitment was 
made, our NOx emission have dropped by nearly 70 percent. 

Our experience in reducing our own air emissions, combined with expectations of 
the people we serve, convinces us that EPA’s proposed revisions to the NAAQS for 
ozone and particulate matter are both necessary and achievable. This conclusion is 
reflected in the following five points: 

• PSE&G believes that the revised ozone standard better reflects the nature and extent 
of the ozone problem confronting the eastern half of the United States. The revised 
standard provides a more stable measure of ozone concentrations over time and more 
accurately characterizes ozone as a chronic, regional public health problem. 
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• PSE&G believes that the weight of scientific evidence supports revision of the 
particulate matter standard to include a public health standard for fine particulate 
matter. 

• PSE&G supports the time-honored principle of the Clean Air Act that public health is 

the only criteria to be used in establishing federal air quality standards. While we 
have concerns about the costs associated with meeting public health standards, we 
believe that these concerns can be addressed through implementation strategies that 
focus on cost-effectiveness, flexibility, and market incentives for innovative 
approaches. ' 

• PSE&G believes that a combination of local and regional strategies will be required to 
achieve the public health standard for ozone and particulate matter in all areas of the 
country. Many of these strategies are already being implemented as a result of the 

1 990 Clean Air Act amendments. Implementation of these measures should continue. 

• PSE&G believes that there are cost effective regional strategies currently available to 
substantially reduce area-wide concentrations and transport of ozone, fine 
particulates, and their precursor pollutants. When combined with existing Clean Air 
Act measures, these regional strategies will go a long way toward meeting the 
proposed federal health standards for ozone and particulate matter. 

The remainder of this document discusses each of these five points in more detail. 

The Revised Ozone Standard Better Reflects The Nature And Extent Of The Ozone 
Problem Confronting The Eastern Half Of The United States. 

Ozone’s affect on human health has been studied thoroughly for more than twenty 
years. The resulting body of evidence points to significant associations between ozone 
and a wide range of health effects. Short term ambient exposures to ozone have been 
associated with decreases in lung function, aggravation of pre-existing respiratory 
disease, increases in daily hospital admissions and emergency department visits for 
respiratory causes, and increased mortality. Populations affected by high ambient 
concentrations of ozone include healthy individuals who work or exercise vigorously 
outdoors during periods of high ozone concentrations. These studies show that children, 
senior citizens, and any person suffering from asthma are at particular risk. 

Since EPA’s last review of the ozone standard in 1979, over three thousand new 
studies have been published on the health and ecological effects of ozone. These studies 
have identified several health effects associated with longer exposure periods for which 
the current standard does not provide adequate protection. 

Much of the research cited in EPA’s staff paper on the revised ozone standard 
suggests that the effects of six to eight hour exposures at moderate levels of exertion are 
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of greater concern than the effects of one hour exposures at heavy exertion. Further, the 
literature indicates that repeated exposure to ozone can cause increased susceptibility to 
respiratory infection and can aggravate preexisting respiratory diseases, such as asthma. 
Additionally, this work indicates that long-term exposure to ozone can impair the lung’s 
defense mechanisms and cause irreversible changes in lung structure. Finally, the 
literature suggests that adverse health effects occur at ozone levels far below the level set 
under the current health standard. Taken as a whole, ozone research of the past decade 
has created a body of evidence that makes the current one hour standard of 1 20 parts per 
billion (ppb) difficult to defend. 

Moreover, the Clean Air Scientific Advisory Committee (CASAC) - an 
independent panel of scientists from academia and industry created by Congress - has 
issued a powerful and credible endorsement of Agency action. Upon review of the 
relevant science, CASAC unanimously agreed that the 1-hour ozone standard should be 
replaced with an 8-hour standard. Furthermore, CASAC formally recognized that adverse 
health effects associated with ozone exposure may be experienced down to levels of 
ozone naturally occurring in the environment. Given the weight of scientific evidence, 
and CASAC’s conclusion, EPA’s decision to revise the current standard seems justified. 

Revision of the public health standard for ozone makes good science. It also 
makes good policy. A report on the long range transport of ozone and its precursors 
recently released by the Northeast States for Coordinated Air Use Management 
(NESCAUM) concludes that much of the midwestem United States acts as an “ozone 
reservoir.” This reservoir is repeatedly “drained” by prevailing west winds, significantly 
contributing to high ozonexoncentrations in the northeastern United States. The report 
notes that oZdne levels in this midwestem ozone reservoir often reach 80 to 90 ppb, 
below the current health threshold for ozone but above the proposed revised standard. 

PSE&G believes that resolution of the ozone transport issue is critical if New 
Jersey and other areas of the northeastern United States are ever able to achieve either the 
existing or proposed public health standard for ozone. When laid over the data presented 
in the NESCAUM report, the revised ozone standard tell us that much of the eastern half 
of the United States shares this problem. 

The Weight Of Scientific Evidence Supports Revision Of The Particulate Matter 
Standard To Include A Public Health Standard For Fine Particulate Matter. 

Many scientists and experts on the health ramifications from air pollution have 
testified and commented on the legitimacy of the science used by EPA to make the 
recommendations on revising the public health standard for particulate matter. PSE&G 
has no additional information to add to this debate. Our support of the revised standard 
for particulate matter is based upon all that we have read and heard in the last several 
months. 
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Exposures to particulate matter have been studied in 51 cities over the past ten 
years. These studies have measured the health effects in millions of people. The cause- 
effect relationship between particulate matter emissions and human health is clear. After 
review of all available data, the CASAC unanimously agreed that there is adequate 
scientific basis for retaining the standards for PM- 10, while 19 of the 21 committee 
members supported the move toward an additional PM-2.5 standard. 

While EPA acknowledges that the precise link between PM 2.5 and observed 
adverse health effects has yet to be established, the standard-setting process does not 
require that the mechanism be understood. The process only requires that the cause-effect 
relationship be adequately demonstrated. This demonstration is the basis for EPA’s 
decision, and there is precedent to support proceeding on the basis of such a 
demonstration. EPA did not wait to require reductions of lead in gasoline, even though 
the physiological mechanisms were not well understood. Likewise, a precise 
understanding of the mechanisms associated with asbestos exposure was also not 
completely documented prior to regulatory action. 

We are aware that the epidemiological studies on particulate matter need to 
interpreted cautiously, and we understand that much more research needs to be done fully 
understand the relationship between fine particulates and documented health effects. 
However, given the weight of scientific evidence and past precedent, we believe that 
EPA has a sufficient basis to act. 

Public Health Is The Only Criteria To Be Used In Establishing Federal Air Quality 
Standards. 

PSE&G supports the time-honored principle of the Clean Air Act that public 
health is the only criteria to be used in establishing federal air quality standards. We take 
this position for two reasons. 

First, Congress was right to prohibit the consideration of costs when EPA sets 
health-based air quality standards. Citizens must have confidence that science, rather 
than economics, drives public policy on health. While cost is an integral issue in the 
implementation of standards, it cannot be allowed to influence the setting of those 
standards. 

Second, experience should make EPA wary of frightening estimates of 
compliance costs associated with the revised standards. The actual cost of implementing 
the Acid Rain program is less than 10% of the estimates offered by the electric utility 
industry and others during the debate over reducing sulfur dioxide (S02) emissions. 

While it is fair to say that much of the savings was through implementation of a national 
air emission trading program, it is not inconceivable that Congress and EPA were fed 
inflated cost estimates by those parties reluctant to do anything to improve air quality. 
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PSE&G has a strong commitment to the environment, but we also have an 
obligation to return a profit to our shareholders. We do not see our environmental goals 
in conflict with our economic goals. Major air pollutants have decreased nationally by 30 
percent since the original Clean Air Act of 1970. During that same period of time, our 
national gross domestic product has increased almost 100 percent. These results over a 
25-year period prove that a national effort and goal for clean air can co-exist with healthy 
and robust economic growth. 

While we have concerns about the costs associated with meeting public health 
standards, we believe that these concerns can be addressed through implementation 
strategies that focus on cost-effectiveness, flexibility, and market incentives for 
innovative approaches. PSE&G has a long standing commitment to air emission trading 
and has been a leader in creating, using, and trading discrete emission reduction credits. 
Our efforts have resulted in several thousands of tons of oxides of nitrogen (NOx) 
reduced while facilitating cost effective compliance for sources that would otherwise 
have received administrative waivers from compliance with existing air quality 
regulation. Through practical experience, PSE&G has learned that trading can be an 
important tool for encouraging emission reductions, reducing costs, and providing 
flexibility with benefits to the environment beyond what can be achieved through 
traditional command and control regulations. 

A Combination Of Local And Regional Strategies Will Be Required To Achieve The 
Public Health Standard For Ozone And Particulate Matter In All Areas Of The 
Country. 

Together with other New Jersey industries, PSE&G has made substantial 
investments in control technologies and process changes to reduce air pollution. These 
local efforts at reducing air pollution have resulted in substantial improvements in New 
Jersey’s air quality. New Jersey industry is justifiable proud of these accomplishments. 

Local air pollution control strategies will continue to be an important component 
of New Jersey’s efforts to achieve and maintain public health standards for ozone and 
particulate matter. However, PSE&G recognizes that many measures required by the 
1990 Clean Air Act have yet to be implemented on either the state or federal level. It is 
our expectation that existing mandatory measures, if fully implemented, will play an 
important role in improving air quality in the years ahead. 

Unfortunately, despite the progress being made. New Jersey’s local control efforts 
are compromised by pollution carried into New Jersey by prevailing winds from the 
South and Midwest. Data from the Ozone Transport Assessment Group (OTAG) process, 
the North American Research Strategy for Tropospheric Ozone (NARSTO)-Northeast 
project, and the recent NESCAUM report on ozone transport all confirm the role that 
transport plays in the persistent air quality problems in the Northeast As areas that meet 
the current public health standards for ozone and particulate matter find themselves with 
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air quality problems under the new standards, the case for a comprehensive regional 
strategy to improve air quality becomes compelling. 

PSE&G Believes That There Are Cost Effective Regional Strategies Currently 
Available To Substantially Reduce Area-Wide Concentrations And Transport Of 
Ozone, Fine Particulates, And Their Precursor Pollutants. 

OTAG data, the NARSTO-Northeast project, and the NESCAUM report on ozone 
transport substantiate the problem of pollution transport across the eastern half of the 
United States. At the same time, these efforts demonstrate the value, and cost 
effectiveness of substantial NOx reductions from large stationary in reducing regional 
concentrations of ozone. Additionally, EPA data and the emission inventory compiled by 
OTAG confirms the fact that electric power producers are the largest single source of 
NOx among all industries in the eastern half of the United States. 

While scientific research is pointing to the need for regional NOx reductions, 
deregulation of the electric utility threatens an increase in regional NOx emissions. In its 
environmental impact statement on wholesale deregulation, the Federal Energy 
Regulatory Commission acknowledged that federal deregulation efforts were likely to 
result in a 33 percent increase in the utilization of older, high emitting coal power plants 
in the South and Midwest. Economic deregulation of the utility industry will exacerbate 
the ozone transport pollution problem unless both issues are dealt with simultaneously. 

An obvious solution is the implementation of a regional program to limit NOx 
emissions from power producers. PSE&G believes that a regional cap on power producer 
NOx emissions, on the order of less than one million tons per ozone season, is necessary 
to address the problem of ozone transport throughout the eastern half of the United States. 
When coupled with local measures currently required under the Clean Air Act, this 
regional NOx cap should be set to produce a sufficient amount of NOx reductions to 
enable all areas within the eastern half of the United States to demonstrate attainment 
with the revised ozone NAAQS. Implemented through an emission trading program built 
around an output-based generation performance standard, this cap would place all forms 
of electric generation on an equal environmental footing, simultaneously addressing the 
problem of increased emissions due to electric industry restructuring. Running in tandem 
with the S02 reductions associated with the Acid Rain program, this strategy will also 
have a beneficial effect in reducing the formation of fine particulates in the atmosphere. 
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A regional cap on electric power NOx emissions, coupled with a generation 
performance-based trading system, presents EPA with an opportunity to improve the 
economy and the environment. PSE&G urges EPA to seize this opportunity in the 
months ahead. 


Respectfully Submitted 


Mark S. Brownstein, Esq. 
Environmental Policy Manager 
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Statement of the United Steelworkers of America, AFL-CIO.CLC 

The United Steelworkers of America represents 540,000 workers in the United 
States. Our ranks also include 281,000 retired American members. Most of our 
members work in the steel, rubber, chemical, mining, nonferrous metals, and gen- 
eral manufacturing industries which are major contributors to particulate and ozone 
pollution. They live in the urban and industrial areas most affected by particulates 
and ozone. Their families have much to gain from properly considered regulations 
which reduce the risk of dirty air — and much to lose should poorly crafted ones 
cause serious economic dislocation in our major extractive and manufacturing indus- 
tries. We take a keen interest in this rulemaking. 

1. THE PROPOSED STANDARDS 

The USWA supports EPA’s proposals for PM2.5 and ozone. Under the Clean Air 
Act, the primary air quality standards must be based on health considerations 
alone. The evidence currently in the record is more than sufficient to establish the 
need for strengthening the NAAQS for ozone, for adding a new standard for fine 
particulates, and for modifying the averaging methods for determining compliance. 

In developing the proposals, the EPA staff considered more than 5,000 scientific 
studies and medical reports. This review was the most extensive EPA has ever con- 
ducted for public health standards. The two largest studies — the Harvard six-city 
study and the American Cancer Society study — found increased mortality at particu- 
late levels well below the current standards. Other, smaller studies were consistent 
with these findings. EPA estimates that the particulate standard alone will prevent 

20.000 premature deaths per year; the Natural Resources Defense Council estimates 

64.000 deaths per year from fine particulate pollution. The evidence suggests that 
the excess mortality primarily is due to fine particulates, less than 2.5 micrometers 
in diameter. The studies also show a strong link between ground-level ozone and 
decreased lung function, increased asthma, and more severe respiratory infections. 
Fine particulates and ozone disproportionately affect children and the elderly. 

Taken as a whole, the studies are compelling. We believe that EPA has clearly 
demonstrated that the new PM2.5 standard and the revised ozone standard are nec- 
essary to protect public health. 

EPA has also proposed a change in the averaging method for the current PM 10 
standard, to one based on the 98th percentile of the distribution of monitored con- 
centrations at the highest monitor. It has been charged that this method is less 
stringent than the current method based on one allowed exceedance per year. How- 
ever, the proposed statistical method gives a much fuller picture of the actual situa- 
tion, and will result in a more realistic determination of the need for additional con- 
trols. We support the change. 


2. ADDITIONAL RESEARCH 

EPA’s proposals are well supported by the current evidence. However, additional 
research is essential. We do not yet know the ambient levels of PM2.5 in most parts 
of the country. We do not have a clear picture of how the sources and the compo- 
nents of PM2.5 vary by region. We do not have a sufficient understanding of how 
existing programs aimed at PM10 affect ambient concentrations of PM2.5. These 
issues are critical to the intelligent design of control strategies. Direct, government- 
funded research into process-specific control technology would also help industry 
meet the new standards. 

Further research might also help us refine the standards themselves. It is pos- 
sible that PM2.5 is not the best particulate fraction on which to concentrate. It has 
also been suggested that most of the health risk is caused by particular species 
within PM2.5, such as acid aerosols or reactive metals. 

For these reasons, EPA, in cooperation with the National Institute for Environ- 
mental Health Sciences, should commit to an aggressive program of research. The 
program should not be used to delay implementation of the revised standards; how- 
ever EPA should be willing to modify those standards should the research so indi- 
cate. 


3. IMPLEMENTATION 

The USWA is grateful for EPA’s willingness to add us to the Subcommittee for 
the Development of Ozone, Particulate Matter and Regional Haze Implementation 
Programs. Although the Subcommittee is already very large, we hope it will be open 
to other labor organizations who may wish to join. Plant workers, acting through 
their unions, have much to contribute to a discussion of effective controls. 
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National ambient air quality standards are based on health considerations alone. 
This puts a special burden on those who must devise strategies for meeting the 
standards. Public health will not be protected by implementation strategies which 
clean the air only at the cost of massive economic dislocation. 

Economics becomes important in the next phase of this effort, as we explore dif- 
ferent control options. Unfortunately, EPA’s economic analysis usually focuses on 
the overall cost of a regulation to the affected industries or to the economy as a 
whole. We believe that employment is a much more important consideration. Em- 
ployment and income are strongly correlated to health. Other economic variables are 
not. EPA should work toward compliance methods which protect, and if possible in- 
crease, the level and quality of employment. 

While the current phase of rulemaking is concerned only with health risks, much 
of the public debate has centered around a supposed conflict between jobs and envi- 
ronment. Our experience teaches a different lesson. Improving the environment usu- 
ally creates jobs. Some of our members make pollution control equipment. Others 
make the steel, aluminum, rubber, plastic and glass that goes into it. Others design, 
install, operate and maintain the equipment. An increasing number of jobs in our 
union, and in the workforce generally, depend on environmental protection. Of 
course, it is possible to devise control strategies that really do destroy jobs, but that 
need not happen. Protecting the environment while protecting jobs will take careful 
planning, and the cooperative efforts of industry, labor, government at all levels, 
and the environmental community — but it is possible, and it is essential. EPA 
should do all it can to facilitate the process. 




CLEAN AIR ACT: OZONE AND PARTICULATE 
MATTER STANDARDS 


THURSDAY, JULY 24, 1997 

U.S. Senate, 

Committee on Environment and Public Works, 

Subcommittee on Clean Air, Wetlands, 

Private Property, and Nuclear Safety, 

Washington, DC. 

IMPLEMENTATION STRATEGY 

The subcommittee met, pursuant to notice, at 10:56 a.m. in room 
406, Dirksen Senate Office Building, Hon. James Inhofe (chairman 
of the subcommittee) presiding. 

Present: Senators Inhofe, Thomas, Hutchinson, Graham, Allard, 
and Sessions. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, 

U.S. SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. The subcommittee will come to order. 

The purpose of today’s hearing is to examine the EPA’s imple- 
mentation plan for the new ambient air quality standards for ozone 
and particulate matter, and I want to emphasize the word “plan” 
because what the EPA is planning today is not necessarily what 
will happen tomorrow. I don’t think their plan is based on reality 
and, therefore, will not happen. 

First, from what I read the EPA is rewriting the Clean Air Act 
and their plan is outside of congressional authority. Congress has 
not given authority to the EPA to do the following: a cap and trade 
program for utility emissions. I understand that, of course, we do 
have the cap and trade program in other areas, such as acid rain. 
But it is my position that we do not have it in this case. 

Second, to maintain two different ozone standards at the same 
time. This is somewhat controversial. But it’s my understanding 
that they will be attempting to maintain the ozone standards at .12 
in some areas, and at the same time .08 in other areas. 

Third, a transitional reclassification system. 

It’s my feeling and my interpretation that the authority is only 
there for attainment or nonattainment. These are just some exam- 
ples of areas where I believe the EPA is trying to exceed their legal 
and congressional authority. Because they lack authority, they 
open themselves up to numerous possible lawsuits by States and 
regulated community and private citizens’ suits. They have already 
been sued under SBREFA, the Small Business Regulatory Enforce- 
ment Act. The result of these suits will be a court implementation 
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plan which ignores the flexibility in safeguards the EPA is promis- 
ing, and which makes those flexibility promises meaningless. 

To understand this one only has to look at the past history of the 
Agency. As Senator Santorum said in Tuesday’s Ag hearing, the 
EPA talks about flexibility, but never delivers. You only have to 
look at recent EPA threats in Pennsylvania and Virginia to see 
that “flexibility” to their mind means “EPA mandates.” Further- 
more, whenever EPA talks about flexibility implementation, or 
stretching out requirements, they are quickly sued by radical envi- 
ronmental groups, and then the Agency is quick to roll over and 
enter into binding consent agreements. 

It is important to note that this frustration is felt not only in 
Congress, but more so in the States and communities. I received 
a letter this week from the heads of 13 State environmental agen- 
cies calling for congressional intervention to stop these standards 
because of scientific uncertainties, lack of clear benefits, and ques- 
tions surrounding the implementation. I would like to enter this 
letter into the record, and point out to my colleagues on this sub- 
committee that the States which signed these letters include Okla- 
homa, Idaho, Alabama, Virginia, and Montana, with all of these 
States being represented on this committee. 

The only witness at today’s hearing is Mary Nichols, the Assist- 
ant Administrator for Clean Air at the EPA. I understand that Ms. 
Nichols will be leaving the EPA in Washington, DC shortly to re- 
turn to California. Because of this I thought it would be important 
to hear how Ms. Nichols believes this will be implemented since all 
of the planning has occurred under her watch. If and when this is 
ever fully implemented it is important that a record be built which 
codifies the EPA’s promises. 

Ms. Nichols, I will say to you that while we have had differences 
in the past, and we continue to have differences, I think when you 
get out to California you will have some different views on some 
of these things, and we’d be more in agreement, and I’ve always 
enjoyed working with you. 

I’ll look forward to hearing now from Ms. Nichols. 

[The prepared statement of Senator Inhofe follows:] 

Prepared Statement of James Inhofe, U.S. Senator from the 
State of Oklahoma 

The hearing will now come to order. The purpose of today’s hearing is to examine 
the EPA’s implementation plan for the new National Ambient Air Quality Stand- 
ards for ozone and particulate matter. I want to emphasize the word plan, because 
what the EPA is planning today is not necessarily what will happen tomorrow. I 
do not think their plan is based on reality and therefore will not happen. 

First, from what I read, the EPA is rewriting the Clean Air Act and their plan 
is outside of Congressional authority. Congress has not given authority to the EPA 
for the following: 

• A Cap and Trade program for utility emissions. 

• To maintain two different ozone standards at the same time. 

• A transitional classification system. 

These are just a few examples of areas where I believe EPA is trying to exceed 
their legal and Congressional authority. 

Because they lack authority, they open themselves up to numerous possible law- 
suits by States, the regulated community, and private citizen suits. They have al- 
ready been sued under SBREFA. The result of these suits will be a court directed 
implementation plan which ignores the “flexibility” and safeguards the EPA is 
promising and which makes those flexibility promises meaningless. To understand 
this one only has to look at the past history of the Agency. As Senator Santorum 
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pointed out in Tuesday’s Agriculture hearing, the EPA talks about flexibility but 
never delivers. You only have to look at recent EPA threats in Pennsylvania and 
Virginia to see that flexibility to their mind means EPA mandates. Furthermore, 
whenever EPA talks about flexible implementation or stretching out requirements 
they are quickly sued by radical environmental groups and the Agency is quick to 
roll over and enter into binding consent agreements. 

It is important to note that this frustration is felt not only in Congress, but more 
so in the States and communities. I received a letter this week from the heads of 
thirteen State environmental agencies calling for Congressional intervention to stop 
these standards because of the scientific uncertainties, lack of clear benefits, and 
questions surrounding the implementation. I would like to enter this letter into the 
record and point out to my colleagues on the Committee that the States which 
signed included Oklahoma, Idaho, Alabama, Virginia, and Montana, with all of 
these States being represented on this Committee. 

The only witness at today’s hearing is Mary Nichols, the Assistant Administrator 
for Air at the EPA. I understand that Ms. Nichols will be leaving the EPA and 
Washington, DC. shortly to return to California. Because of this I thought it was 
important to hear how Ms. Nichols believes this will be implemented since all of 
the planning has occurred under her watch. If and when this is ever fully imple- 
mented it is important that a record be built which codifies the EPA’s promises. 

I look forward to hearing how Ms. Nichols believes this will be implemented and 
I wish her luck in her future endeavors. 

Senator Inhofe. I see that the ranking minority is here, Senator 
Graham. First of all, I think you want to get on record voting on 
the nomination, the Clark nomination. 

Senator Graham. Yes, Mr. Chairman. Thank you, and I have 
done so with our committee staff. I might have an opening state- 
ment to file. I thank you for convening this hearing and look for- 
ward to receiving the testimony of the witnesses. 

Senator Inhofe. Thank you, Senator Graham. 

I’ve been informed by the staff that you probably should be on 
record with your vote on S. 399, the McCain bill, and then S. 1000 
and S. 1043. These are naming bills you are familiar with. 

Senator Graham. I would like to be recorded aye on all those. 

Senator Inhofe. Thank you, sir. 

Senator Thomas. 

OPENING STATEMENT OF HON. CRAIG THOMAS, U.S. SENATOR 
FROM THE STATE OF WYOMING 

Senator Thomas. Thank you, Mr. Chairman. Thank you for hold- 
ing this hearing, to discuss ozone and particulate matters, stand- 
ards promulgated by EPA. 

Since EPA released the proposed regulations in November, this 
committee has held numerous hearings regarding this matter, and 
heard concerns of many of the Nation’s Governors, State, county 
and local officials and the business community. Furthermore, we’ve 
heard from the scientists on EPA’s own Clean Air Scientific Advi- 
sory Committee, heard them testify there’s no bright line, and that 
they need more time to conduct additional research into PM and 
ozone. Unfortunately EPA and the Administration have refused to 
listen. 

President Clinton endorsed EPA’s standards in spite of public op- 
position from more than 250 Members of Congress, 27 Governors, 
labor unions and many small businesses throughout the country. 
These standards could end up being the most expensive in history, 
and severely limiting economic growth. With so many areas of the 
country having problems meeting current environmental standards, 
these regulations could throw new counties into nonattainment. 
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Additionally, these counties currently in nonattainment will prob- 
ably never reach compliance. 

It’s my understanding that Administrator Browner has been 
meeting with Members of Congress and various industries, telling 
them not to worry about the new rules because they won’t affect 
their interests. Most recently she informed the agricultural commu- 
nity of that when she testified before the Ag Committee earlier this 
week, Mr. Chairman. It seems that EPA’s really doing some soft- 
pedaling on the impacts of the new air quality rules and, in fact, 
perhaps distorting the facts. I’m interested in Ms. Nichols telling 
us how EPA can guarantee these promises when they don’t even 
know what the 50 States will end up regulating. 

I’ve always had strong reservations about EPA’s regulations and 
do not believe that Congress will back them. The chairman of this 
subcommittee has done an outstanding job on this issue, and I in- 
tend to help him in any way I can. I do support additional research 
and was pleased the Senate passed the EPA-HUD and the Inde- 
pendent Agencies appropriation, which included funding for PM 2.5 
research. It’s my intention to work with the Appropriations Com- 
mittee in guiding that on through. 

So, Mr. Chairman, I’m anxious also to hear what Ms. Nichols has 
to say about the real implementation strategy. It may change to- 
morrow, but it is our duty to exercise oversight and determine if 
the EPA has legal authority to do the things it claims it will do, 
and I appreciate your having the hearing. Thank you. 

Senator Inhofe. Thank you, Senator Thomas. 

Senator Hutchinson. 

OPENING STATEMENT OF HON. TIM HUTCHINSON, 

U.S. SENATOR FROM THE STATE OF ARKANSAS 

Senator Hutchinson. Thank you, Mr. Chairman. 

Ms. Nichols, I also want to join in the chorus wishing you the 
best in California, and your new endeavors out there. Thank you 
for coming today, and Mr. Chairman, thank you for taking such an 
active role on these proposed air standards, and the hearings that 
we’ve now had. As I’ve said repeatedly, it seems out of those hear- 
ings that one thing was clear — there’s an awful lot that is unclear; 
there’s a lot of difference among scientists. That is why I have the 
position that it is far better for us to seek more data, have more 
time before we implement standards that are going to have such 
a dramatic impact. 

Arkansas is a rural, primarily agricultural State. It is growing, 
but it currently has a relatively small amount of heavy industry 
and a relatively small population, two and a half million. Now, that 
is exactly the type of State that one would think was going to be 
minimally impacted by EPA standards on ozone and particulates. 
Unfortunately, that’s just not the case. It is already anticipated 
that several counties in eastern Arkansas are going to be out of at- 
tainment under these new standards. One county, Crittenden 
County, is already out of attainment for ozone and, as the Mayor 
of west Memphis, AR said, would be out of attainment even if the 
entire city was plowed up and used for farmland. With Memphis 
so close, right across the river, there’s just very little that west 
Memphis can do to achieve air quality under the guidelines of the 
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EPA. Other counties, such as Arkansas County and Ashley County, 
are almost exclusively agricultural in nature. 

Ms. Browner testified before the Agriculture Committee on Tues- 
day, and has repeatedly asserted, that agriculture would not be af- 
fected by these new standards. And she would assure through Sec- 
retary Glickman that that would not be the case. The reductions 
could be achieved and attainment realized by going after big power 
plants. Well, that’s fine, except that in Arkansas and Ashley Coun- 
ties they don’t have any power plants. It’s all agricultural. One 
county that does have a power plant is Jefferson County, where 
Pine Bluff is, just to the west of Arkansas County, but according 
to EPA’s own documents they will “not” be out of attainment. But 
to me that creates an interesting paradox, how you get two coun- 
ties that are agricultural that are out of attainment with no power 
plant. You have Jefferson County, with a power plant, that’s going 
to be in attainment. If you go after the power plant you are not 
going to solve the problem of the two agricultural counties. 

So I think agriculture is going to take a beating in the United 
States over the next few years between what the EPA wants to do 
with ozone and particulates, and what the Administration is saying 
they want to do in relation to global climate and the effects on an 
agricultural State like Arkansas. Those effects will be overwhelm- 
ing. But really what we are seeing with PM and ozone is really 
step one, with the conference in December possibly leading us to 
step two, which will be equally devastating. 

So I appreciate the hearing today. I look forward to the testi- 
mony. 

Mr. Chairman, there’s been much said about children, and I 
think about the tremendous costs of these new standards, and if we 
would take just some of those resources and put that into children’s 
health care, put that into asthma research. The evidence seems 
clear to me that changing the ozone standards is not going to — the 
big question is, how many lives does that save? How much impact 
does that have on asthma? If we really care about children, the 
enormous costs associated with these new standards, we could take 
that, put that in children’s health care, and do far more to benefit 
the children of this country. 

But I look forward to the testimony and I thank you for calling 
the hearing. 

Senator Inhofe. Thank you, Senator Hutchinson. 

We have plenty of time for the remainder of the opening state- 
ments. 

Senator Allard. 

OPENING STATEMENT OF HON. WAYNE ALLARD, U.S. SENATOR 
FROM THE STATE OF COLORADO 

Senator Allard. Thank you, Mr. Chairman. Again I’d like to 
thank you. I think you are doing a great job of pursuing this par- 
ticular issue. We do need to have a number of hearings in order 
to get a thorough understanding of what these regulations do and 
don’t do, and understand the science that’s behind them. 

I come from a State that’s rather unique. It’s one of the fastest 
growing areas in the whole country. Because of our high altitude 
we have some particular problems related to the high altitude is- 
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sues, and I think that’s an issue that we have to deal with in our 
States that other States probably don’t have to deal with, and obvi- 
ously what science we do in relation to that, I’d be very interested 
in. I have a newspaper clipping here in front of me that talks about 
how these rules and regulations in effect are going to increase the 
particulate matter in Denver, and it’s an article in the — and if you 
have time to address that, I may not be here to ask that question 
because I do have a bill up in another committee. If I get back I’ll 
probably bring that question back for you to answer. But even if 
you don’t get a chance to answer it here in the committee, I’ll try 
and submit a question to you. You can come back to us in writing. 

Also, Carol Browner had made a number of comments in front 
of the Ag Committee here on the Senate side, and I have some 
questions in regard to that. 

I’m not sure the rules and regulations allow, on the Clean Air 
provision, any agency to set out a certain group to be treated dif- 
ferently from anybody else, and when you keep that in mind, she 
says it’s not going to have any impact on agriculture. I have a hard 
time understanding how it’s not going to have an impact without 
a provision in there that would allow her to set out a certain group 
as exempt from provisions. I just don’t think those are there, but 
maybe I need some education in that regard. 

So I think the bottom line is that these new rules and regula- 
tions that are being proposed are going to affect everybody in this 
country. I think people have to understand fully how it’s going to 
affect them, how much it’s going to cost, and best we can to educate 
the science behind it, and for that reason I commend the Chairman 
and commend those that are going to testify today for your input 
on this most important issue. 

Thank you very much. 

Senator Inhofe. Thank you, Mr. Allard. Senator Allard — I would 
also observe agriculture isn’t the only area that she said would be 
exempt. The Conference of Mayors is going to be exempt and small 
business and others, so we’ll need to find out how they are going 
to do that. 

Senator Sessions. 

OPENING STATEMENT OF HON. JEFF SESSIONS, U.S. SENATOR 
FROM THE STATE OF ALABAMA 

Senator Sessions. Thank you, Mr. Chairman. I really do believe 
this is an important subject for our Nation to deal with, and it 
must be confronted honestly and directly. The air does appear to 
be getting cleaner in America, because we took some tough stands 
and we’ve made progress and we’re continuing to make progress. 
But as we accelerate the demands to reach an even more naturally 
pure level of air, it adds costs to our Nation. It seems to me that 
costs can get so high that it does, in fact, make us noncompetitive 
in the world marketplace. There is a limit to which we can burden 
ourselves. It seems to me, Mr. Chairman, there’s no difference be- 
tween a tax and a regulation. There’s no difference in telling the 
Tennessee Valley Authority that they’ve got to spend $2 billion, 
and that’s what the Director testified here, that he thought these 
regulations would cost them on their clean air requirements, to 
spend $2 billion on improving the air, which they are passing on 
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to the ratepayers in that regard or imposing a tax of $2 billion, and 
so there the power industry serves America. It serves people. To 
burden them extraordinarily is a burden on the average rate payer. 
It’s a tax on the rate payer, and we ought to ask ourselves if we’re 
going to have the TVA rate payers pay $2 billion in extra regula- 
tive fees, or tax fees? Would it be better, as Senator Hutchinson 
says, to spend that money on asthma research, or emphysema re- 
search, or heart research, or AIDS research? This is an appropria- 
tion of the resources of our Nation. It just cannot be done without 
being oblivious to the impact it has on the Nation’s wealth, and 
how it ought to be allocated for the overall good of America, and 
since we do have the reports of the CASAC committee, EPA’s own 
committee, questioning the benefits from it, I just think that I don’t 
want to be involved. I don’t want to have to question these issues. 
I know you don’t, Mr. Chairman. We do not want to be here. But 
we’ve got to be here because we’re charged with setting public pol- 
icy for America, and I hope that we can ask the questions honestly, 
and not be intimidated by political maneuverings, and try to do 
what’s right for the country. That’s what I want to do, and I am 
interested in proceeding, and thank you for your leadership. 

Senator Inhofe. Thank you, Senator Sessions. 

If it’s all right Ms. Nichols, we’ll recess for just a few minutes, 
go vote twice, and be right back. 

[Recess.] 

Senator Inhofe. We’ll reconvene our meeting, and I would ac- 
knowledge that Mr. Jonathan Cannon, General Counsel for the 
EPA, has joined Ms. Nichols at the table, and we welcome you also, 
and while we normally have opening statements confined to 5 min- 
utes, we won’t confine you to 5 minutes, Ms. Nichols, because you 
are the only witness today. So we recognize you now for opening 
statements. I would observe that several others are up behind me 
and will be here shortly. 

STATEMENT OF MARY D. NICHOLS, ASSISTANT ADMINIS- 
TRATOR FOR AIR AND RADIATION, ENVIRONMENTAL PRO- 
TECTION AGENCY; ACCOMPANIED BY JON CANNON, GEN- 
ERAL COUNSEL 

Ms. Nichols. Thank you, Mr. Chairman. 

I do have a rather lengthy written statement which I know has 
been submitted for the record. I will try to keep my opening brief 
because you raised a number of important questions and I believe 
other members have questions as well. 

I do appreciate your interest and your continuing oversight of 
our 

Senator Inhofe. You might move the microphone closer, if you 
would please. 

Ms. Nichols. Yes. 

The ozone and particulate matter standards, which were an- 
nounced by the President last month and published last week, are 
the most significant step we’ve taken in a generation to protect the 
American people, and especially our children, from the hazards of 
air pollution. Together they will protect 125 million Americans, in- 
cluding 35 million children, from the adverse health effects of 
breathing polluted air. They will prevent approximately 15,000 pre- 
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mature deaths, about 350,000 cases of aggravated asthma, and 
nearly a million cases of significantly decreased lung functions in 
children. 

Clearly the best available science shows that the previous stand- 
ards were not adequately protecting Americans from the hazards 
of breathing polluted air. Revising these standards will bring enor- 
mous health benefits to the Nation. That is why we took action on 
clean air. 

Mr. Chairman, you asked me to come before the committee today 
to discuss how EPA intends to implement these new air quality 
standards. In brief, we intend to work closely with the States to 
take advantage of the recent progress we’ve made in understanding 
the regional nature of air pollution, and the most cost-effective 
ways to reduce it, using the power of the marketplace. We also in- 
tend to assure that States making good progress toward attaining 
the current, or the old standards, will continue that progress, unin- 
terrupted, with a minimum of additional burden. 

Perhaps the most innovative aspect of this implementation strat- 
egy is that it allows the States to use a market trading system to 
address pollution on a regional scale. The heart of this system is 
a voluntary trading plan for emissions from utilities, one designed 
collectively by the 37 States that participated in the Ozone Trans- 
port Assessment Group, which we call OTAG, that will address vio- 
lations far downwind and will provide the most cost-effective pollu- 
tion reductions by achieving the bulk of reductions from major 
sources rather than small businesses or farmers. 

Based on OTAG’s recommendations, in September 1997, EPA 
will propose a rule requiring States in the OTAG region that are 
significantly contributing to nonattainment or interfering with 
maintenance of attainment in downwind States to submit State im- 
plementation plans to reduce their interstate pollution and describ- 
ing the trading plan which the States can adopt if they so choose. 
Based on EPA’s review of the latest modeling, a regional approach, 
coupled with the implementation of other already existing State 
and Federal Clean Air Act requirements, will allow the vast major- 
ity of areas which currently meet the 1-hour ozone standard to 
meet the 8-hour standard without additional local controls. 

In addition to this regional approach, EPA will also encourage 
the States to design strategies for attaining the particulate and 
ozone standards that focus on getting low-cost reductions first. 
Such strategies will include the use of concepts such as a Clean Air 
Investment Fund, which would allow sources facing control costs 
higher than $10,000 per ton for any of these pollutants, some of 
which they may exceed by about a factor of four under any controls 
which are currently required. Anybody who had a cost of over 
$10,000 per ton would be allowed to pay a set annual amount/ton 
to fund cost-effective emissions reductions from nontraditional or 
smaller sources. 

Compliance strategies like this will likely lower the cost of at- 
taining the standards through more efficient allocation, minimizing 
the regulatory burden for small and large pollution sources, and 
serving to stimulate technology innovation as well. 

To insure that the final details of the implementation strategy 
are practical, incorporate common sense, and provide for appro- 
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priate steps toward cleaning the air, input is needed from many 
stakeholders, including representatives of State and local govern- 
ments, industry, environmental organizations, and Federal agen- 
cies. EPA will continue seeking advice from a range of stakehold- 
ers, and, after evaluating their input, will propose the necessary 
guidance to make these approaches work. 

In particular, EPA plans to continue working with the Sub- 
committee on Implementation of Ozone, Particulate Matter, and 
Regional Haze Rules, which EPA established, to develop innova- 
tive, flexible, and cost-effective implementation strategies. EPA 
plans to issue all guidance and rules necessary for this implemen- 
tation strategy by the end of 1998. 

EPA will continue to work with the Small Business Administra- 
tion because small businesses are particularly concerned about the 
potential impact resulting from future control measures to meet 
the revised PM and ozone standards. In partnership with the SBA, 
EPA will work with States to include in their SIPs flexible regu- 
latory alternatives, which minimize the economic impact and pa- 
perwork burden on small businesses to the greatest degree pos- 
sible, consistent with public health protection. 

In summary, Mr. Chairman, EPA believes that the new ozone 
and particulate matter standards will provide important new 
health protection and will improve the lives of Americans in coming 
years. Our implementation strategy will insure that these new 
standards are implemented in a cost-effective and flexible manner. 
We hope to work closely with State and local governments, other 
Federal agencies, and other interested parties in order to accom- 
plish this goal. 

Mr. Chairman, that includes my prepared statement, and I look 
forward to answering your questions. 

Senator Inhofe. Well, thank you, Ms. Nichols. 

This is a very obvious question that I’ve wondered about, Ms. 
Nichols. Given the EPA implementation schedule of at least 6 
years for ozone and, I think, 9 years for PM, and taking into ac- 
count the new standards issued on — were issued on July 16, and 
ignoring existing programs, how many lives would be saved in the 
next 5 years? 

Ms. Nichols. Mr. Chairman, you’re asking about the impact of 
the new standards on top of the old standards? 

Senator Inhofe. I’m talking about with those things that were 
not in the — not going to go on in the absence of the adoption of 
these standards. Just these standards, which we all agree are not 
going to go into effect for 6 or 9 years. How many lives in the next 
5 years would be saved? 

Ms. Nichols. I understand the question. Let me answer it this 
way, if I may. We have not estimated lives saved prior to the time 
when the standards are expected to be, at least, partially imple- 
mented in 2010. What we have said is that we want to layer the 
new standards on top of the existing standards because we recog- 
nize, based on the history of the Clean Air Act in the past, that 
from the time a standard is set until the time that the actual pollu- 
tion reductions are being achieved, until you know, when industry 
has had time to design the technologies, when the regulations have 
come into effect, does take a period of years, in some cases a decade 
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or more, and so setting the standard just begins that process, and 
we acknowledge that the setting of the standard, in and of itself, 
does not cause the health benefits to be achieved. 

Senator Inhofe. So it’s safe to say that zero lives will be saved 
in the next 5 years? 

Ms. Nichols. It would be safe to say that the lives that will be 
saved in the next 5 years are attributable primarily to today’s 
standards, however it would be important, I think, to note that 

Senator Inhofe. The change in standards that would not be in 
effect for the period of time that we’re talking about, 6 years or 9 
years, they won’t be in effect? 

Ms. Nichols. Mr. Chairman, this is, I think, where we are hav- 
ing a semantic difference. The standards will be in effect, assuming 
that Congress doesn’t overturn them, the issue is what will people 
be doing during that period of time, and what we believe people 
will be doing during that period of time is continuing work on the 
current, or the old standards, and also beginning the planning for 
that work that they will be doing on the new standards. So it’s cor- 
rect to say that there will not be new regulations in place, imple- 
menting those new standards, but there will be a lot of planning 
work, and in some cases, I think there will be industries that will 
choose when they’re making decisions about which technologies to 
purchase or what investments to make, that will be looking toward 
the new standards. So we will see some actual impact of the stand- 
ards in terms of 

Senator Inhofe. Will there be one life saved in the next 5 years? 

Ms. Nichols. The lives that will be saved in the next 5 years, 
and I don’t have a number for those although we could get that for 
you, will be lives that are attributable to today’s standards, I be- 
lieve, primarily. Although again 

Senator Inhofe. That’s today’s standards. I’m talking about with 
the new standards will there be a life saved in the next 5 years? 

Ms. Nichols. I think it’s difficult to quantify whether there 
would be, based on the choices that people will make in looking to- 
ward the new standards, but I think there is a down payment on 
those new standards that will have an impact, and we’ll just have 
to try to get back to you to see if we can add some additional quan- 
tification to that. 

Senator Inhofe. Well, let’s assume then that there won’t be any 
new — any lives saved in the next 5 years. I mean, I still — I haven’t 
heard anything that you’ve said that would imply to me or that 
would persuade me to the notion that any lives are going to be 
saved in the next 5 years. 

Ms. Nichols. Let me say it this way, and I 

Senator Inhofe. And then I would have to say, what will we do 
about what CASAC, and the scientific community would suggest 
postponing these until such time as science determines whether or 
not they’re — since we’re not going to be changing — making the 
changes anyway? 

Ms. Nichols. Mr. Chairman, I don’t believe that CASAC told us 
to defer making a decision on the standards. I believe CASAC 
asked us, by a vote of 19-2, to set a standard for fine particles. 
There was some dispute, which you have gone into in previous 
hearings, as to whether the 24-hour or the annual standard should 
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be controlling, what the precise level should be, but there was not 
a question about whether to set a standard, and the reason for that 
is that CASAC recognized that the planning work that needs to be 
done by States and by industries in order to achieve a standard, 
takes many years to accomplish, and so the setting of the standard 
only begins that process. 

You are correct to point out that it won’t all be completed within 
that 5-year period. 

Senator Inhofe. You can set, but not implement, and you are 
saying by setting and not implementing there are — there are going 
to be — there could be some lives saved because this somehow 
changes behavioral patterns? 

Ms. Nichols. No, Mr. Chairman. What I am saying is that im- 
plementation includes a great deal of planning work, and in the 
course of doing that planning there will be actual decisions made, 
actions taken, that will have an effect, but we haven’t tried to 
quantify that. 

Senator Inhofe. Were you at the Ag hearing on Tuesday? 

Ms. Nichols. Yes, I was. 

Senator Inhofe. Carol Browner said, and this is a quote, “We 
will have the next 5-year review before anyone reduces pollution.” 
Now what parts of this would you implement that would save lives 
now? I guess that’s what I am asking. 

Ms. Nichols. Mr. Chairman, as the Administrator said, and I 
agree with this, there are not regulations that will be in effect re- 
quiring people to reduce more pollution than is required to be re- 
duced for the old standards prior to the next 5-year review. But be- 
cause the standards are in effect, there will be people taking ac- 
tions, and I do believe that some of those actions will, in fact, be 
beneficial toward attainment of the new, as well as the old, stand- 
ards. 

Senator Inhofe. But that Ag hearing on Tuesday, Administrator 
Browner cited the OTAG program as a way for Eastern States to 
meet the new ozone standards painlessly. In response to Senator 
Landrieu’s question she identified Louisiana as an example, saying 
they currently have four parishes in nonattainment and three more 
new parishes expected. She said that OTAG would provide cleaner 
air in all seven parishes without requiring new controls in these 
seven parishes. Does that accurately — do you recall her making 
that statement? 

Ms. Nichols. In general that’s consistent with what I heard, sir. 

Senator Inhofe. Well, how will these parishes get cleaner air if 
they don’t have — without any new controls? 

Ms. Nichols. Ah, the 

Senator Inhofe. Where would the controls be placed to result in 
cleaner air in Louisiana? 

Ms. Nichols. The key here is the controls on large generators of 
electric power and other very large generators who 

Senator Inhofe. Where? 

Ms. Nichols [continuing]. Who will be located throughout the 
OTAG region. I’m not aware, sir, of whether there are any power 
plants located in the parishes that you identified. So I can’t re- 
spond to that particular part of your question. In general, the 
power plants are located around the country. In many States they 
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are frequently located in areas or counties that are actually des- 
ignated as attainment areas today, because the immediate area 
around that facility may be meeting the standards, but that plant 
is contributing, because of the problem of long-range transport of 
pollution, that plant is causing or contributing to a problem 

Senator Inhofe. Where is that plant located that you are refer- 
ring to? 

Ms. Nichols. There are many of them. I was saying a plant 

Senator Inhofe. Would you say to the west of Louisiana? 

Ms. Nichols. There are plants probably within Louisiana that 
are subject to this type of a control program. 

Senator Inhofe. I was quoting the Administrator when she said 
that OTAG would provide cleaner air in all seven parishes without 
requiring any new controls in those seven parishes. Would you con- 
clude that there are no — none of these plants as you’d describe 
them in those seven parishes? 

Ms. Nichols. I would have to go back and consult a map of the 
OTAG region and where the power plants are. What the Adminis- 
trator was referring to in her testimony is the modeling work that 
was done by OTAG, in which the States that participated in OTAG 
did various modeling runs looking at control strategies, and the 
conclusion was that with a cap on the utility emissions of nitrogen 
oxides in that region, that includes Louisiana, that every county or 
parish which would not meet, based on today’s data, the new ozone 
standard would come into attainment. So its based on that model- 
ing work. 

Senator Inhofe. But she said no new controls would take place 
in any of the seven parishes. 

Ms. Nichols. As I said, sir 

Senator Inhofe. There has to be — if this is somehow going to 
end up in favorably affecting our environment, somewhere there 
have to be controls, and I think in the opening statements that 
were heard on this side of the aisle — one of the things that is a lit- 
tle frustrating is that each group that appears — they say, “Oh, no, 
don’t worry about it. You’re not going to be affected. This is just 
going to be the other people,” or whatever is stated is, “Well, you’re 
not going to be affected. It’s someone to the west of you.” But soon- 
er or later someone is going to have to be affected, and new con- 
trols are going to have to go in, and my question to you is you 
know you can’t build support for a program that has no basis in 
science by continuing to say that no one’s going to be affected. It’s 
going to be the guy — somebody else. 

Somewhere in this case, somewhere there’s going to have to be 
controls to bring the results that it — were described in the seven 
parishes in Louisiana. 

Ms. Nichols. Yes, Mr. Chairman, what we are referring to by 
the OTAG strategy is a system of controls on power plants around 
the 37 State region, which was modeled as part of the OTAG work. 
I can’t at this moment tell you precisely which power plants in 
Louisiana, whether they are in those seven parishes or not, are the 
ones that would need to be participating in a control program. 
Clearly someone 
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Senator Inhofe. But, wait a minute, wait a minute. None of 
them are in there. None of them would be there in the seven par- 
ishes, because that’s what the Administrator said. 

Ms. Nichols. As I said, I would have to check the location of 
where the power plants are. I think what the Administrator was 
referring to was the issue of whether there would be a need for ad- 
ditional controls on local businesses above and beyond the OTAG 
control program. We’ve assumed the OTAG control program going 
into effect. We’re not denying, in fact we’re encouraging people to 
understand what the implications 

Senator Inhofe. But that’s not what she said. She said that 
the — she said the OTAG would provide cleaner air in all seven par- 
ishes without requiring new controls in these seven parishes. That 
doesn’t mean new controls on some businesses or some industries 
or some farms or 

Ms. Nichols. Yes. 

Senator Inhofe. So you’re saying there would be no controls in 
these — you’re going to have cleaner air without any new controls 
in the seven parishes. You agree with the Administrator? 

Ms. Nichols. I agree that beyond OTAG there would not be a 
need for further, any further, local controls in those seven parishes 
for the new ozone standard. We’re just talking ozone. 

Senator Inhofe. So OTAG then, that’s regional so somebody else 
is going to have to have new standards so that they’ll be able to 
clean up their air in Louisiana, but it won’t be in Louisiana. So 
where’s it going to be? 

Ms. Nichols. It may be elsewhere in Louisiana. That’s why I 
mentioned the fact that I’m not certain where the power plants 
that were modeled are located, sir. 

Senator Inhofe. Senator Hutchinson. 

Senator Hutchinson. Thank you, Mr. Chairman, and I cer- 
tainly — I agree with your comments that it seems to be that EPA 
is giving assurances to all these various sectors that, “Don’t worry. 
It’s not going to be that bad, and that you’re not going to be nega- 
tively impacted,” and — would you just kind of reiterate for me, as 
a Senator from an agricultural State, what those reassurances are? 
I mean, what do I tell the farmers in the delta? 

Ms. Nichols. Well, Senator Hutchinson, if I could just step back 
a second. I think the point we’re trying to get across with this im- 
plementation strategy is that we want these new health standards 
to come into effect in a way that’s orderly, that doesn’t disrupt the 
work that many communities are already doing, that many indus- 
tries are already doing, and that provides an ample amount of 
time, in the case of the fine particles standard, to develop the most 
cost-effective possible control strategies. 

With respect to the particulate standard, we are taking advan- 
tage of the provisions of the Clean Air Act that allow for a period 
of time during which areas are designated as unclassifiable, and in 
which further monitoring can be done, as well as an additional re- 
view of the research in order to develop the most cost-effective pos- 
sible control strategies. 

With respect to the conversations with agriculture, during the 
inter-agency review process that we engaged in within the Admin- 
istration, as well as in response to the public process, the public 
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comments and so forth, we heard a lot about the concerns of agri- 
culture. I, myself, serve as a member of an Air Quality Advisory 
Committee that the Department of Agriculture has set up under 
the Farm bill that was passed in the last Congress, and we worked 
with the Department of Agriculture on a memorandum of agree- 
ment — the memorandum itself is in process, but it’s reflected in a 
letter that Carol Browner sent to Secretary Glickman on a couple 
of specific issues. 

Because we wanted to make sure that States were focusing on 
the most cost-effective methods first in order to start thinking 
about the new fine particle standard. We believe, based on the 
work that’s been done to date, that agricultural practices in general 
shouldn’t be the focus of people’s activities when they are thinking 
about how to meet a new fine particle standard, and that’s not 
based on just a policy choice that we’ve made. It’s based on our 
science review on the information that we have available about 
where the particles are coming from, and so we have sought to 
have conversations both with the department and with groups that 
represent the agricultural interest in order to explain to them why 
this is so and why we would like to work with them and others to 
make sure they are not the focus of attention when it comes to 
planning for attainment. 

Senator Hutchinson. OK, that was a lengthy answer. If I could 
distill that. What I got was that you’re having conversations with 
the Department of Agriculture, that you’re working on a memoran- 
dum, and that you don’t want agriculture to be the focus. 

Ms. Nichols. It’s not just that we don’t want them to be the 
focus, it’s that based on the information that we know about fine 
particles today, we don’t believe that they will be the focus because 
their particular particles are not what we’re worried about. 

Senator Hutchinson. So you don’t believe it’s going to be the 
focus. Now what if a State, when they come up with their imple- 
mentation plan to cite, they’re going to make it the focus, and 
they’re going to — really going to come in with some very strong reg- 
ulations regarding all the things, all the concerns that have been 
expressed by the farming community. 

Is there any — when you talk about your conversations with the 
Department of Agriculture, is there any assurances that the States 
won’t do that? 

Ms. Nichols. I think there are several kinds of assurances. First 
of all, there’s the time period. No State is going to be submitting 
a plan for attainment of the new fine particles standard until 
2005-2008. During that period of time we will be working with the 
States in developing both guidance and regulations for the States, 
to tell the States what they should put into their State implemen- 
tation plans. One 

Senator Hutchinson. Will you tell them what to put in? 

Ms. Nichols. We tell the States a number of specific things 
about what needs to be in an implementation plan. One of the 
things that we do tell States is what types of monitoring informa- 
tion we’re going to require, what types of assurances they need to 
submit to show that the PM2.5 standard is going to be achieved. 
The reason why we don’t think that States would be pursuing 
PM2.5 strategies, such as the kinds of things you may be alluding 
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to that farmers would fear, is that those practices are not going to 
be able to — they won’t show that those things are actually going to 
achieve the PM2.5 standard because they are not aimed at PM2.5. 

Senator Hutchinson. Well, first of all let me just say that I 
think farmers — that the impact upon agriculture goes far beyond 
whether or not they’re going to be able to go out a plow up their 
fields, and whether that’s going to — that increase — if you go after 
power plants, you increase energy costs, that dramatically impacts 
the farming community. 

But, it was interesting to me, she talked about these implemen- 
tation plans that you actually dictate to the States, at least some 
of what they have to put in based upon your own decision as to 
whether or not it will put them in attainment. And it — my under- 
standing of what the EPA’s argument is on why they are not sub- 
ject to, and required to abide by, the Small Business Regulatory 
Fairness Act, it is because you’re not actually implementing the 
standards, the States are, and yet you have just told me that when 
the State plans, you’re going to come in and specifically, in some 
areas, dictate. So that seemed to me that that undercuts your en- 
tire legal argument that you’re not subject to the Small Business 
Regulatory Fairness Act. 

Senator Inhofe. Senator Hutchinson, I might observe that even 
though he was not on the schedule to be here, we do have Jona- 
than Cannon, who is the General Counsel. We’re glad he is here, 
and he might want to respond to that. 

Ms. Nichols. Well, could I just — before I turn to Mr. Cannon for 
legal advice — just respond to the point that Senator Hutchinson 
was making about how we work with the States on developing im- 
plementation plans, because that is a matter of practice, and if I 
may say, having run a State environmental agency before I came 
to this job, it is a dynamic process. But the way it works is EPA 
sets an air quality standard. That’s the goal. The State has to come 
up with a program to achieve it. EPA has to approve those plans. 
Our basis for approving or disapproving those plans is whether 
they demonstrate that a State is able to attain the standard. That’s 
our only role. The State has a choice about which measures it puts 
into the plan, but we would look at those measures to see whether 
the measures were going to be getting PM2.5 

Senator Hutchinson. Well, Ms. Nichols, I was only taking what 
you said in your original answer, and that was that you tell the 
States in certain areas what they’ve got to put in the plan and 
that, to me, seems to totally undermine your argument that this 
is a State decision, and therefore, you are not subject to the Small 
Business Regulatory 

Ms. Nichols. If I may just finish. There are some elements of 
what goes into a plan that are mandatory, for example air quality 
data. We mandate to the State they have to give us the air quality 
data. If they don’t give us the air quality data, their SIP isn’t ap- 
proved. That is a mandatory element of a SIP. However, the choice 
of the control strategies, if they add up to the amount of reductions 
that are needed to meet the standards, is the State’s. That’s all I 
was trying to 

Senator Hutchinson. What I’m trying to say is that I don’t think 
you can have it both ways, and I guess the courts will ultimately 
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decide that, and I know Mr. Cannon will respond to that, but I 
think what you have just told me in your answer really undercuts 
your argument, and the assurances you are giving the agricultural 
sector flies in the face of your legal arguments that you’re not sub- 
ject to the Small Business 

Ms. Nichols. Mr. Hutchinson, the controls that we’re talking 
about, the reason why I’m focusing on agriculture here, I’ll just try 
put it in a different way. The emissions that agriculture, itself, is 
causing whether it’s their tilling practices, or dust blowing from 
fields, applications of fertilizers, etc. As we have looked at those 
emissions, in most instances it’s not PM2.5 that they are emitting. 
Addressing those practices is not going to be approvable because it 
isn’t going to be solving the problem. That’s the only reason I’m 
suggesting that we have some degree of assurance that those meas- 
ures won’t be in the plan. It’s not because we’re going to be dictat- 
ing to the States that they shouldn’t use them. 

Senator Hutchinson. But you did say that there are areas that 
you do dictate. That there are mandates on the States on what 
they have to have in the implementation plans, and that if they 
don’t have them you come in and tell them you must have that by 
law. 

Ms. Nichols. But those are the procedural, or basic framework, 
elements of the plan. They are not the choices of the control meas- 
ures, except to the extent that the Clean Air Act may specifically 
dictate some measures be included. 

Mr. Cannon. I’d like 

Senator Inhofe. Would you pull the microphone a little closer so 
that we could hear you, Mr. Cannon? 

Mr. Cannon. I think Ms. Nichols has summarized the law accu- 
rately. There are within the requirements of the statute applicable 
to State implementation plans, specific requirements as to the form 
of those plans and some of the particular requirements. But gen- 
erally the States have at their discretion to determine the means 
and measures by which they are to achieve attainment of the 
standard, and EPA is required to approve the plan once submitted. 
If the State’s plan demonstrates it’s going to 

Senator Hutchinson. I wonder if you 

Mr. Cannon. I think Ms. Nichols’ point is for agricultural enter- 
prises, to the extent that they are not the source of the prob- 
lem — 

Senator Hutchinson. But what if a State decided they were to 
write a plan and they came in with some very stringent require- 
ments and regulations on agricultural sector tilling and whatever 
else, but they had enough other measures that would bring the 
State into attainment? They weren’t solely dependent upon the ag- 
ricultural changes? In that case they would be in compliance with 
your requirements, correct? I mean you couldn’t say, “Take that out 
because it’s unnecessary, because that’s a focus that’s not really es- 
sential”? 

Ms. Nichols. Actually, Senator, in my past experience, this isn’t 
an issue that we faced in the particular way you’re describing. But 
there are many States that have measures on the books which are 
over and above what’s called for by the Clean Air Act, over and 
above what’s mandatory, and EPA does not make those measures 
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federally enforceable. So, in other words, there may be on the books 
some State regulations that are part of the State program that 
they choose to do for whatever reasons, but we do not include 
those 

Senator Hutchinson. So the reassurances to the farming sector 
are really dependent upon the goodwill and good faith of the 
States, and the implementation plans that they might design. 

Ms. Nichols. I think that the reassurance to the States are that 
EPA is not No. 1 either advising or encouraging States to do things 
that would not be effective with respect to looking at agriculture 
and second, that we will give guidance to the States as to what 
they should be looking at based on our technical knowledge in this 
area, and that, again, that’s not agriculture. 

Senator Hutchinson. So you — I take it you do that now, that 
you give guidance to the States and yet we find many States that 
have standards that exceed the standards of EPA. Some 

Ms. Nichols. Under the framework of the act, any State is al- 
ways free to set more stringent air standards, and there are a 
number of States in this country that have air quality standards 
that are stricter than EPA’s standards. What we do try to do is set 
a floor, the basic level that we believe is what the act told us to 
do for a national air quality standard. 

Senator Hutchinson. Well, I know I have taken a long time. It 
seems to me though, that it’s a very tenuous legal position to say 
we’re not subject to SBREA, but — because we’re leaving that to the 
States, and then to say we give them guidance. We tell them the 
data they’ve got to have. We give the floor. That’s, I think, a very 
tenuous position. 

Administrator Browner in her comments last Thursday to the 
Center for National Policy stated that reducing utility emissions 
was, in her words, the first small step in addressing the Nation’s 
air quality problems. What percentage of the emissions are you at- 
tempting to regulate with these new standards, or what percentage 
of the emissions will come from power plants, and what other steps 
does your agency intend to take after reducing utility emissions if 
those reductions do not achieve the first — the desired results? If 
she’s saying this is the first step, what do you see is going to come 
from that first step and after the first step, what else has to be 
done? 

Ms. Nichols. The reductions in utility emissions of Nitrogen Ox- 
ides that we refer to as the OTAG program, or the Cap and Trade 
program, will reduce the percentage of emissions by different 
amounts in different States. But overall, it will reduce the con- 
tributions that any States are making to the interference with at- 
taining or maintaining the standards in their downwind States. To 
a sufficient degree that the new areas that won’t achieve the ozone 
standard will be brought into attainment, old areas that have not 
yet achieved the standard we believe are capable of reaching at- 
tainment with what they’re already doing to achieve the 1-hour 
standard that’s on the books, plus what they’ll get from OTAG, 
from the utilities strategies, except for a couple of major urban 
areas which will continue to have serious attainment problems. 

Based on the modeling that we’ve done to date, New York, Chi- 
cago, Atlanta, Houston, and Los Angeles are the areas that don’t 
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come into attainment just as a result of the controls that are al- 
ready on the books or in the process of being implemented, includ- 
ing all of the national measures that EPA is responsible for, such 
as cleaner engines for trucks, locomotives, buses, etc. 

Senator Hutchinson. So what do they do? 

Ms. Nichols. Those areas will need additional local controls, and 
at this point the kinds of controls that they would be looking at 
would be controls on emissions of volatile organic compounds and 
some additional reductions on Nitrogen Oxides emissions. There 
are a number of technologies 

Senator Hutchinson. Can you put that in practical terms as to 
what they might have to do? 

Ms. Nichols. Sure. We have listed a number of technologies that 
are coming into play over the next few years. We have not specifi- 
cally put out emissions estimates for these technologies because we 
are talking about a period after the year, 2010, and frankly, at this 
point, we have technologies which have been invented, which have 
been demonstrated, but which have not been put into production 
at a level where we can quantify the exact reductions. 

Senator Hutchinson. The year, 2010, sounds very reassuring, 
but my understanding is that the modeling that was conducted 
during the OTAG process showed that even with 85 percent reduc- 
tions in utility emissions in the Eastern United States there would 
be numerous areas still that could not achieve attainment under 
the old ozone standards. So it seems that the 2010 date is not very 
reassuring when they can’t even comply with the existing — with 
the ozone standards — the old ozone standards. 

Thank you, Mr. Chairman. 

Senator Inhofe. Thank you, Senator Hutchinson. 

Senator Sessions, let me just bring you up to date with a couple 
of things that we’ve been covering. I — I was trying to establish 
from Ms. Nichols, yet admittedly they’re not going to be imple- 
mented until, in the case of ozone, 6 years; in the case of particu- 
late matter, 9 years; how she can say that it will save lives by 
doing it today, even though it won’t be implemented — and I — she 
has answered me, but I didn’t understand her answer. 

The other area that we pursued was a statement that was made 
to Senator Landrieu in the Ag Committee meeting, I think that’s 
where it was, where they said there are seven parishes that would 
be out of attainment, but that they would be able to come back into 
attainment without any — requiring new controls, and this gets into 
the OTAG thing where you can always plainly say well, we are 
going to control someone to the west of you or something like this. 

Then, of course, Senator Hutchinson pursued the issue, since he 
is from an ag State as you and I are, how ag can be for all practical 
purposes exempt, and so that’s where we are right now. 

Senator Hutchinson. 

Senator Sessions. Sessions. 

Senator Inhofe. Sessions, yes. 

Senator Sessions. Mr. Chairman, it is a — and I am very sorry 
I was not promptly able to return. 

It does appear, would you not agree, Ms. Nichols, that there is 
a focus on the electric power generating industry. They are going 
to take some additional pressures in this regard? 
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Ms. Nichols. Yes, Senator. We’ve identified this particular sec- 
tor as the result of the work we did with the States on OTAG as 
the one which has the most available reductions in the sense that, 
in may instances, they have done less to control their emissions 
than many other sectors, and where there are cost-effective reduc- 
tions that could be put in place that would make a big difference 
in achieving the — both the old standards and the new standards. 

Senator Sessions. But I think there’s some concern that they’re 
targeting that industry. It has the ability to pass on its increased 
costs directly almost to its customers. They’re for the most part, 
until we achieve deregulation, they are State controlled monopolies. 
As Attorney General, we had a minor role to play with the Public 
Service Commission in reviewing the rate proposals of the power 
companies. I’ve just received word, I think the last week that, or 
earlier this week, that TVA plans to increase its rates 5 percent, 
the first increase in 10 years. According to numbers we have from 
them, they spent, let’s see, they’ll be spending now $4 billion on, 
really I guess the acid rain controls and other previous controls, 
and they’re estimating, contrary to what I said earlier, $2 billion 
or another $3 billion to meet these standards if they go into effect. 
Have you — and of course those will be paid by rural utilities — Ten- 
nessee Valley Authority members in Tennessee and Alabama, Mis- 
sissippi, Georgia, wherever. Are you sure you’re not asking too 
much of the utility industry, because it will be passed straight to 
the customers? 

Ms. Nichols. Senator, you’ve raised a very good issue about 
what’s going on with the utility industry, and, of course, it does dif- 
fer State by State. Many States are proceeding with restructuring 
of their utilities even before there’s a Federal mandate to do so. 
But, in any event, as the industry does restructure and as competi- 
tion becomes more prevalent in the industry, there’s a great oppor- 
tunity to both reduce the cost of electricity to the consumers and 
also to deal with the pollution problems that this industry does cre- 
ate at the same time. Clearly there is a cost, as I indicated earlier. 
The reason why we are in favor of a cap and trade system, which 
would be implemented across State lines and throughout the re- 
gion, is that we believe that you can achieve the greatest possible 
reductions at the lowest cost if you follow the model that was used 
in the acid rain program, because while any individual utility may 
face higher costs if they have to install equipment, such as a scrub- 
ber, when the entire group of companies in a region is participating 
in a cap and trade system, then it’s possible for the higher cost util- 
ity to purchase excess emissions allowances from another utility 
and, in effect, reap the savings for their customers, and when you 
are dealing with a regional pollutant, such as nitrogen oxides, we 
believe that this is a very appropriate way to go about reducing the 
pollution rather than making any one source responsible for just 
what’s in their area. 

Senator Sessions. Well, I’ve got to say that I really can’t agree 
with that in the sense that competition may drive down costs, 
which we would hope it would, and that would benefit everybody, 
but if we’re going to not benefit from that because of pollution con- 
trols that are more severe than necessary, then we have taken 
money and allocated resources of this Nation in areas that are not 
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a benefit. According to TVA, the proposed standards could lead to 
increased energy costs in the TVA region of 11 percent, resulting 
in 40-50,000 fewer jobs, is what I have in a report from them. 
Have you — does that cause you any concern? 

Ms. Nichols. I’m always concerned about cost numbers and job 
figures of that sort, Senator. TVA did actively participate, along 
with many other utilities, in the OTAG process, and, as you know, 
the Department of Energy, which has some authority over the 
TVA, also was very active in the inter-Agency review process on 
the standards and on the implementation strategy. They have en- 
dorsed this cap and trade program while recognizing that there’s 
a need to fine tune both the allotments and the methodology as we 
move forward with the program. So, it may be that there may be 
some differences in terms of the amounts that different States 
would have to contribute based on their location and their impact 
on other States. But in terms of the general principle that there is 
a need to cap and to allow for cross-border trading, I believe that 
there is general support of that as a method. 

The issue that you raise, of course, is, it needed to clear up the 
air, and I think that on that front we have pretty good evidence, 
based on a ranking of other types of control measures, that the 
utility NOx emissions are at this point the single largest factor in 
terms of creating the cross-border ozone transport problems. 

Senator Sessions. Well, the concern is that to me — I’ll just tell 
you what my concern is. I think that’s a way that hides the cost. 
If you said that people had to change their automobiles directly, 
and they’re no longer going to have diesel engines, they’re no 
longer — this innate — they feel that. But if you take — whack the 
utilities and they pass it along in increased rates, nobody really 
knows what’s happened, and I know I may be talking about a sub- 
ject people don’t want to talk about anymore, but there are two nu- 
clear reactors in the TVA system sitting idle today, one of them 80 
percent complete, that would have polluted — provided no air pollu- 
tion, and EPA regulations or the international energy — nuclear en- 
ergy regulations have really stopped that, and that’s been a real 
burden on the whole power industry in the Tennessee valley. So, 
I wanted to raise that point. 

Did you discuss the fact that in the implementation standards 
that you’ve issued, or made public, are the vast majority of areas 
that do not currently meet the new ozone standards will be able 
to do so without any addition new pollution controls and measures? 
Is that the position — that’s your position on that? 

Ms. Nichols. Yes, Senator Inhofe, I think 

Senator Sessions. You discussed that, you think, thoroughly? 

Ms. Nichols. Well, I’ll be happy to go further if you 

Senator Sessions. I don’t want to 

Senator Inhofe. Further, maybe he’ll 

Senator Sessions. I’d just like to know how you can reduce them 
without any burden on anyone. 

Ms. Nichols. Well, Senator, I think maybe there is a missing 
word of “local” in that sentence, and, if so, we should clarify the 
point. I think the point there is that with the OTAG controls, with 
the utility cap and trade system in place, we believe there is not 
a reason or a necessity for additional local control measure in the 



687 


areas that meet today’s ozone standard, but will not meet the 8 - 
hour new standard. In other words, those areas which today are es- 
sentially marginal, they are close to the old standards, they don’t 
quite make the new standards. Because of the regional benefits of 
the capping of the utility emissions, those areas will be able to 
come into attainment with that plus the additional cleaner cars, 
cleaner fuels, and other measures that are already being provided 
by the Federal Government, in effect, that are already part of to- 
day’s Clean Air Act. So the point is that there would not be a need 
for local controls on businesses in those areas. 

Senator Sessions. So then you are going to take it out of the 
utility industry? 

Ms. Nichols. Sir, I hate to sound like a defender of the auto in- 
dustry, and they probably wouldn’t want me to do it. But I would 
say that if you look at the amount that they have controlled and 
the amount that has been already passed on to consumers, in order 
to clean up those tailpipe emissions, we are talking, in the case of 
cars, about reductions of 90 percent twice over, and at cost levels 
that well exceed the $1500 per ton that we believe is what it’s 
going to cost for these NOx controls. Admittedly, the consumer is 
the one who ultimately sees these costs. There’s no question about 
that. But we believe that those costs are quite modest in compari- 
son with the costs that have already been borne by other indus- 
tries. 

Senator Sessions. What about the particulate matter, the PM 
count, how much are you expecting out of utilities on that, and 
can — will they be able to meet the burden in utilities alone? 

Ms. Nichols. Clearly at this point, Senator, we are not in a posi- 
tion to spell out the entire control program for PM 2 . 5 . We do know 
that the acid rain program that is in effect today for controlling 
sulfur emissions from utilities will achieve about 40 percent of the 
reductions that we think are needed for PM 2 . 5 . So, in other words, 
this industry has already made, or is in the process of making a 
very significant down payment on controls of PM 2 . 5 . The NOx re- 
ductions that we are hoping to get from the OTAG program will 
also help with PM 2 . 5 . One of the benefits of doing both the ozone 
and the PM standards at the same time is that we can, in effect, 
take credit for measures that really will work for both, because the 
Nitrogen Oxide emissions, in addition to forming ozone, also are 
causing formation of nitrates which are one of the large ingredients 
of the fine particle problem. So, I think at this point it is fair to 
say that these controls we are looking at under OTAG will get us 
to where we need to go, at least for the next decade or so. After 
that I can’t say. 

Senator Sessions. You are not prepared to say what other indus- 
tries that you’d be — that would be expected to bear burdens to get 
the PM standards in attainment? 

Ms. Nichols. Well, sir, I think in general what we know about 
PM 2.5 today is that it’s primarily a product of combustion of fuels. 
So it’s undoubtedly looking at all sorts of combustion sources and 
looking at the quality of the fuels. But we really do want to do fur- 
ther research before we pinpoint which specific types of control 
measures would be the most beneficial. 
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Senator Sessions. Let me ask you this, Ms. Nichols, let’s say 
that we’re not supposed to worry about this because it’s going to 
be 6 years before it takes effect. Why don’t we wait about 3 years, 
and do a lot of research in the interim, and maybe we could iden- 
tify particular types of emissions that are more particularly health 
adverse, and utilize those resources. Again we are spending Amer- 
ican citizens resources in the most effective way. Would you re- 
spond to that thought? 

Ms. Nichols. Senator, I think, maybe I would just go back to the 
structure of the Clean Air Act, which is unique among Federal en- 
vironmental statues, at least to my knowledge, in that it sets ambi- 
tious goals, clearly says set the goal without regard to the cost, just 
based upon your public health information, the best science that 
you have, and then take your time and work out the attainment 
strategies. Over time, we think this approach has worked in the 
sense that we’ve seen time and time again that when you set a 
goal, even if it’s an ambitious goal and at the time industry didn’t 
know how they would attain, if you give them the time and the 
flexibility to get there, that they will come up with innovative con- 
trols. We think the market-based approach that Congress wrote 
into the 1990 amendments and urged us to use is a further way 
to make it clear that we shouldn’t just be using prescriptive regula- 
tions to get there. 

But ultimately, without a goal, people don’t know where they are 
trying to head, and they don’t make the kind of investments in re- 
search that are really necessary. I’m not just talking about health 
research or monitoring research. I’m really talking about the kinds 
of things that can only be done by the private sector when they 
look at what kinds of technologies and processes they can come up 
with. So having the standard out there, as we have done, gives 
them that target. We hear from industry frequently if we give them 
the time to do it, that they can meet standards. What they don’t 
want is to be told precisely how to do it. 

Senator Sessions. Well, I agree that the American and much of 
the world’s business community is incredibly efficient and if they 
have to do something, they will. But we need to be sure as public 
policy that what we ask them to do is the best thing for them to 
do. If it’s going to cost $30 billion to meet an ozone standard that 
maybe is not necessary to meet, we could — if TVA had $3 billion, 
goodness knows what we could do for the Tennessee River. We 
could buy huge tracts of land, preserve it for species and environ- 
mental concerns that could be there for the rest of our lives. 

So I think we’ve got to think in terms of that. I just don’t believe 
that the science is so clear that you can reach that level that the 
act triggers in that you’ve got to act today. I don’t believe that you 
have to act today under the act. One more question and I’ll finish. 
What is the EPA’s latest evaluation of the cost of meeting both the 
PM and ozone standards? 

Ms. Nichols. I just want to turn to the summary of the RIA 
here. For the particulate matter and ozone standards combined 

Senator Sessions. If you could break them up that would be 
helpful? 
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Ms. Nichols. I’ll do both for you. For the combined standards, 
the partial attainment costs are $9.7 billion, and of that the partic- 
ulate matter cost is $8.6 billion and the ozone cost is $1.1 billion. 

Senator Sessions. Is that annually? 

Ms. Nichols. These are — yes, these are annual numbers. 

Senator Sessions. Well, I think there’ll be much disagreement 
about that. Are you aware of the Scientific American article of Jan- 
uary or December, earlier this year in which it discussed the fact 
that decline in particulate matter contributes to acid rain? 

Ms. Nichols. No, sir, I’m not. 

Senator Sessions. A lot of the particulate matter are base that 
neutralize acid, and really it was a very interesting article. So I 
just point that out to say that if we knew more about what type 
of items were causing the environmental damage, the — we could 
expend our resources better. 

Mr. Chairman, I congratulate you on the work that you’ve done. 
The Alabama Department of Environmental Management has tes- 
tified at your hearing in Oklahoma that our State would go from 
two counties, I think, out of attainment to at least 20, and perhaps 
67. This would be a major detriment to the economic growth of Ala- 
bama. There’ve been a lot of studies done that state that poverty 
is an adverse health factor — perhaps one of the clearest — poorer 
people are less healthy. If increased attainment targets keep us 
from being competitive in the world market, a plant may not be 
built in Alabama. It may be built in Mexico or Brazil. 

The County Commissioners in Jefferson and Shelby Counties are 
working to improve the air and they’re making progress. They’re 
going to be awfully depressed if they are faced with new standards 
that they cannot possibly meet. They are making progress at great 
effort, and they expressed their concerns to me. There’s a county 
just outside of Birmingham — a rural county that oddly has one of 
the testing machines — it appears it will be out of attainment if you 
increase the standard, and it has almost no industry. So we don’t 
want to hurt the working Alabamians and the working Americans. 

I think we’ve don’t want to have a fuss over this issue. I certainly 
don’t. But I think we’re going to have one because I’m not going 
to participate in a procedure that has marginal, if any, health ben- 
efits, but significantly adverse economic benefits the people of my 
State. 

Ms. Nichols. Mr. Sessions. 

Senator Sessions. Yes. 

Ms. Nichols. If I could just comment on one point that you 
made. First of all, I agree with you. You think you need to be satis- 
fied that we’ve carried out our responsibilities properly and we do 
welcome your oversight. 

I did want to say something about the counties that you men- 
tioned though, because I think that there’s quite a bit of misappre- 
hension or misinformation. Perhaps it was based on some of the 
ranges that were in the proposal which came out last November. 
We do have data and we have to be cautionary because it is cur- 
rent data. It doesn’t reflect new monitoring that will be done. But 
the information that I have indicates that there are four counties 
in Alabama that don’t meet today’s .08 8-hour standard with the 
fourth maximum concentration. That would be Clay, Jefferson, 



690 


Madison, and Shelby counties based on what we know today. That 
there are two, and this is only based on, again, current data, not 
with all the new monitoring in place, that would be Etowa and Mo- 
bile, that wouldn’t meet the PM 2 . 5 . Now obviously we have more 
work to do, and we realize that we’ve got to come up with measures 
that people will feel can be met. But we do want to assure you of 
our desire to work with you on that and to work with your State 
to come up with a program that will succeed. 

Senator Sessions. Well, the problem is that we don’t have the 
monitors. There is a monitor, I think, in Clay County, which is a 
rural county, and it’s put it out of attainment. The other counties 
don’t have monitors, and we upped the standards and put out more 
monitors. Someone has been there for 30 years, a champion of 
clean air for the State and Nation, and he says this is going to be 
impossible to meet. He predicts that over 20 counties will be out 
of attainment. So I don’t know where it would actually come out. 

Ms. Nichols. Well, we need to put the monitors out there. Our 
plan for the monitoring is that we will be putting out about 1500 
across the entire country for the basic Federal monitoring network. 
We’ve sought the funding for the Federal Government to pay so we 
don’t put that burden on the States, and our belief is that with 
1500 monitors we’ll be concentrating on the major populations cen- 
ters. From the point of view of cost-effectiveness, of controls, and 
of actually meeting the health goals, it doesn’t make sense to be 
sticking the monitors in the middle of rural areas, at least to begin 
with. We need to be trying to measure what the impacts are on the 
population centers first. 

Senator Sessions. Well, that’s an odd approach, I mean, it seems 
the rules should be kept even wider. So those are my concerns, Mr. 
Chairman. I do recall in this room some weeks ago we had the phy- 
sician from Pennsylvania, emergency room physician, and he was 
most articulate, and he documented how a few million dollars, this 
kind of money that we are expending on this, how many lives it 
would actually save in the emergency rooms, such as proposals to 
get people there quicker and better equipment all over American 
rural and small towns. He said you could actually save tremendous 
numbers of lives. He was very passionate about that, and he 
thought that it was unwise for us to deal with a situation that was 
very ephemeral and uncertain, and ignore an area that was cer- 
tain. So I think that’s where we are coming from. 

Ms. Nichols. No, I hear you. I mean, I think it’s a very valid 
point. I guess the only thing that I would say in response, and I 
realize this is sort of back to the Clean Air Act again, but I think 
the concept behind the law is that this is something, that is the air, 
that every single American experiences. The costs may be more fo- 
cused, but the effects are felt by everybody to some degree or an- 
other. So, perhaps, in a way you could say that it’s, you know, the 
lungs of the people that are the one’s that are really paying the 
cost of the existing levels of pollution, and we need to do a better 
job of measuring it. There’s no question about that. To quantify it, 
to try to put a monetary value on things that can be monetized. 
But when you get down to it, it is to some degree an issue about 
values, about, you know, what the public wants. 
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Senator Sessions. Well, I think we want improved health for 
America, and I have no doubt that the people expect us to spend 
their resources in the most efficient way to improve their health. 
That’s what we’re struggling with. 

Thank you, Mr. Chairman. 

Senator Inhofe. Ms. Nichols, I want to be sure that we don’t 
leave that figure of $9.7 billion unchallenged in this meeting, be- 
cause I have not seen anyone who has done an analysis of what 
they would anticipate the cost to the American people that’s any- 
where near that low of a figure. The Reasoner Foundation out in 
California came out with a range from $90 billion to $150 billion 
a year. Now that — this is big. It means an average family in Ala- 
bama of four would have to pay about $1,600 a year. I mean, this 
is big. 

I also have to observe that, it kind of reminds me of something 
I heard a long time ago when I first got into politics. When you talk 
about tax increases they say, “Don’t tax me. Don’t tax thee. Tax 
that guy behind the tree.” That’s exactly what you guys are doing. 
You’re saying well, this isn’t going to affect the U.S. Conference of 
Mayors and the cities and communities. This isn’t going to affect 
the farm, the ag community. This isn’t going to affect small busi- 
ness, just those big, tall smokestacks out there. It just isn’t true. 
You have to know it isn’t true. 

Now let me ask you as far as the statement that was made dur- 
ing the meeting out in California, to the U.S. Conference of May- 
ors — “don’t worry, you’re not going to be affected by this.” Do you 
agree with that? 

Ms. Nichols. I’m not sure what statement 

Senator Inhofe. Well, let me ask you the question. Do you think 
that these communities are going to be adversely affected in terms 
of us saying what they have to do, or telling the States to tell them 
what they have do to, and that is an unfunded mandate? Do you 
feel it’s not an unfunded mandate? 

Ms. Nichols. I am convinced that setting air quality standards 
is not an unfunded mandate. If the question is, is there a validity 
to the statement that controls on power plants are the strategy we 
will be pursuing, it seems to me that you have the best assurance 
that you can get in the form of the directive that the President sent 
to the Administrator, the implementation strategy that was pub- 
lished in the Federal Register, and the reality that from a cost-ef- 
fectiveness standpoint it is the place that we should go. I think you 
would want us to turn to the most cost-effective strategies first, in 
order to attain 

Senator Inhofe. Well, politically speaking, it’s more convenient 
to go after the big, bad guys, and that’s what they always do. We’re 
experiencing that over there with a lot of issues. But, you know, 
I’m trying not to use disrespectful language, but I think the most 
moderate I can be to characterize what you guys have been doing 
to the American people, I think you have been blatantly dishonest 
with the American people. To try to make people believe that they 
don’t have to have any new inconveniences out there in terms of 
when they harvest their crop, when they run their diesel engines, 
and all these things and say it’s just going to be found in a few 
smokestacks. It’s just not honest. 
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Ms. Nichols. Well, Senator. You alluded earlier to the fact that 
I was planning to return to California and back to the private sec- 
tor again, and so perhaps I could be indulged just for a moment 
in reminding people that being from the place in the country that 
has the worst air pollution in the Nation, and that has done the 
most and achieved the most to achieve those standards, perhaps I 
have a certain amount of confidence that it is possible to make 
huge progress and at the same time have a very successful econ- 
omy as well. 

I just have to say to you that I don’t know how we could be more 
forthright in terms of our commitment to pursuing the most cost- 
effective strategies first when it comes to these new standards. We 
realize that we are setting an ambitious target. That’s why we 
have tried to provide the time, and the road map, if you will, as 
to how we would hope to get there. We realize there is time in- 
volved and we want to work with you to make sure 

Senator Inhofe. Ms. Nichols, we are rapidly running out of time. 
We only have 7 more minutes, and I — there were some things I 
wanted to get to and briefly I’m just going to touch on this. An 
Oklahoma company, it was Citgo out there, are you familiar with 
the work that they have done in placing the PM 2.5 monitors in dif- 
ferent locations in Texas, Oklahoma, and Louisiana in order to see 
what the results would be, and they found the following areas in 
violation of the new standards: a parking garage, a festival 
grounds, a tall grass prairie, outside a house, a beach, and the 
highest level was inside a building in the Tulsa Zoo. Does this sur- 
prise you? 

Ms. Nichols. Yes it does, especially considering that the stand- 
ard is an annual average standard, I’d find that somewhat surpris- 
ing. I’d be happy to take a look at the report and 

Senator Inhofe. Well, I think it would probably be a good idea 
because you know it’s not always government that is out there try- 
ing to analyze the effects. 

Senator Inhofe. When you’re looking at something as huge as 
this, it’s important that we rely on, not our absence of knowledge, 
but knowledge that might be there. It might be produced by some- 
one besides government. I have such a hard time accepting the fact 
that we are giving serious consideration to setting standards, not 
implementing them, telling the American people that this is going 
to save lives. I’ve kind of tracked the early deaths, the premature 
deaths that this Administration and that the EPA have cited, start- 
ing out with some 40,000 and edging down. The same as I have 
watched the costs that you have said and anticipated would be out 
there, and yet in the private sector we find the cost would be so 
much greater. 

I’m disturbed because — yes, I’m from an agricultural State, we 
have other industries, too, but I don’t have any doubt in my mind 
after looking at this that this is going to be a huge thing. I mean, 
how can you say that it’s not going to affect small business if their 
electric rates go up somewhere between 8 and 11 percent? It does 
have an effect. I was going to pursue a couple of things that came 
out in the Agriculture Committee, but it doesn’t look like we’re 
going to have time to do that. 
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Let me just mention this one thing, though. I have a copy of a 
letter that was sent to Congressman Kucinich. I don’t know Con- 
gressman Kucinich. I may not be pronouncing his name right. It 
was dated May 16, 1997, explaining to him that two facilities in 
his district would not be impacted by these standards. In that let- 
ter, and was this from the Administrator Browner? It’s from Ms. 
Nichols. It’s from you. “These counties likely would not have met 
the proposed new ozone or PM standards had these standards been 
in place during 1993-95. The most recent 3-year period for which 
we have complete data. However, based on current data, it is likely 
that nothing other than continued implementation of the 1990 
Clean Air Act, plus the application of a regional control strategy” — 
I guess you are talking about OTAG there — “in the Eastern United 
States which will focus on power plants, large industry sources, 
and new autos will be necessary in order to meet the new ozone 
standards.” And you end by saying, “It is not likely that either 
county” — two counties, this is in Ohio, I believe; is it Ohio? — “would 
require additional local controls in order to meet the new ozone 
standards.” So here we are in Ohio, and they are pointed at as the 
one who is creating the problem for other States, and you’re saying 
in these two areas that these two industries are not going to have 
to make any changes. They are not going to be involved in this. 

Ms. Nichols. Again, Senator Inhofe, the letter refers to the 
OTAG modeling work as the basis for that assessment about what 
those counties would be doing, or what would be expected about 
their air, and the reason for that is that what the modeling shows 
is that the benefit of the NOx controls are greater, the closer to the 
source that you are. So, since Ohio does have a number of the 
large, NO x generating utilities that we’re referring to, they will ac- 
tually be getting the greatest benefit in terms of being able to 
reach the ozone standard in the counties in Ohio, and that was the 
point of the letter. 

Senator Inhofe. So here’s two counties in Ohio that have both 
an automobile manufacturing plant and an auto casting plant, and 
you say that they’re not going to have any additional controls in 
those areas? 

Ms. Nichols. These are counties, I believe, I am not certain I am 
reflecting this, but my recollection is that they are counties that 
have been in nonattainment in the past and have already imple- 
mented a number of new source review and other kinds of require- 
ments that are in place. We’re not saying those controls would go 
away. What we are saying is that the benefits of the control strat- 
egy for the utilities are such that we believe that that would alone 
bring them into attainment under the new standard as well. 

I think the chemistry of this pollutant is perhaps a little counter- 
intuitive and one of the things that we’ve learned over the many 
years that we’ve been controlling ozone is that this issue about how 
NO x affects air quality over long distances is one that has become 
clearer over a period of time. But it does appear to be quite well 
agreed to now by all the scientists 

Senator Inhofe. Ms. Nichols, we’re out of time here. I would only 
observe that I believe the American people are smarter, and are 
not going to buy into the idea that each individual is going to be 
exempt. It’s just going to be that guy behind the tree, and I haven’t 
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heard anything else that has come from this meeting that has con- 
vinced me otherwise. 

We are out of time. I appreciate very much your being here and 
I wish you the best of luck in your career as it goes west. 

Ms. Nichols. Thank you. 

Senator Inhofe. Thank you. 

[Whereupon, at 11:54 a.m., the subcommittee was adjourned, to 
reconvene at the call of the chair.] 

Statement of Hon. Joseph I. Lieberman, U.S. Senator from the 
State of Connecticut 

Thank you Mr. Chairman for holding this important hearing on implementation 
issues. This is a critical area and requires careful attention from Congress. 

I have been very supportive of setting standards on a health-basis using the most 
recent scientific evidence. EPA has weighed a large amount of data and developed 
the revised standards to protect public health. 

I have continued to express concern about ensuring that the standards are imple- 
mented in a sensible, equitable and cost-effective manner, with full consideration of 
costs, and adequate time for attaining the standards. The President has committed 
that these standards will be implemented in a way that does not cause economic 
dislocations, and it is critical that regulatory agencies pay close attention to the 
process. The burden must be equitable. Downwind states must not bear unfair costs 
because pollution sources in upwind states have not been controlled adequately. 

First, and most importantly, it is critical that EPA implement on an expedited 
basis the strategy for controlling emissions of pollutants from areas upwind of the 
Northeast. Downwind states are in a grossly inequitable position. Without prompt 
and strong followup on this commitment, EPA’s promise of cleaner air in a cost-ef- 
fective, equitable and effective manner will not be fulfilled. EPA’s attention to the 
transport problem must not stop there. Its policies under both the old and new 
standard must recognize the transport phenomenon and ensure that areas are not 
unfairly penalized for being downwind of communities with massive air quality 
problems. 

Second, I’m concerned that EPA’s plan raises some equity issues between current 
and new nonattainment areas. These need to be addressed promptly. We also need 
to ensure that EPA has not unduly loosened requirements in areas that contribute 
to downwind pollution. 

Third, we need to pay close attention to ensure that the timeframe for implemen- 
tation is adequate. 

Fourth, we need to examine how EPA has applied some of the requirements of 
the old standard in the context of the new standard and whether that approach 
makes sense. 

These are just some of the issues that need to be addressed during the implemen- 
tation process. There is considerable dispute about costs of implementation which 
ultimately will be determined during the implementation process. Concern about 
costs underscores the need for paying close attention to implementation. 


Statement of Hon. Max Baucus, U.S. Senator from the State of Montana 

Senator Inhofe, I’d like to start by thanking you for convening this hearing. And 
I’d also like to thank Assistant Administrator Mary Nichols for her testimony today. 

Since EPA released its proposal for new ozone and PM 2.5 standards, we have 
heard from just about everyone interested in this issue. Scientists, industry, farmers 
and ranchers, environmentalists, health professionals and State and local govern- 
ments. And EPA has also received over 50,000 comments both pro and con. 

Those comments have shown that while clean air is neither easy nor inexpensive, 
the importance of protecting public health cannot be shown on a balance sheet. The 
fact remains that air pollution has costly impacts on our workforce, health care sys- 
tem, environment, and our quality of life. 

Exposure to ozone makes breathing difficult for the young and the old. Further- 
more, particulate emissions are causing people to die prematurely. And, although 
we don’t have all the answers, we need to take action now to improve the quality 
of our nation’s air. 

But despite the great importance of this issue or maybe because of it we have had 
difficulty talking calmly and thoughtfully about how to get the clean air our citizens 
want in a way that makes sense for our local economies. For instance, this Spring 
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there was great hysteria among folks who were told that the EPA was preparing 
to snuff out their barbecues. This summer farmers in my State of Montana were 
told that the EPA was going to force them to change the way they do their jobs. 
But Administrator Browner has assured us on the record that neither of these 
things are true. 

In addition, the Administrator responded to our concerns about implementing 
these new standards. EPA’s strategy will give areas more time to meet the new 
standards. It creates a program to deal with the ozone transport problem helping 
many downwind areas meet the new standard without having to adopt any new con- 
trols. And it sets up a monitoring system that will help scientists answer some of 
the questions about fine particles that have generated so much debate. 

EPA predicts that by achieving the new PM 2.5 standard, premature deaths will 
be reduced by 38 percent each year. That is an impressive statistic. But no lives 
will be saved if states can’t meet the new standards. It’s time to put the last several 
months behind us and get on with the job at hand. Namely, helping EPA and the 
states identify the most sensible, cost-effective ways to implement these new stand- 
ards. 

So, Mr. Chairman, I look forward to Ms. Nichols’ testimony and today’s discussion 
about how we will proceed in implementing these new standards. I believe that EPA 
is headed in the right direction. It is this Committee’s responsibility to ensure that 
happens, and I look forward to working with the Administration to be sure it does. 
We must implement these standards in a way that makes sense for our economy 
and provides cleaner air for all Americans. 

Thank you Mr. Chairman. 


Prepared Statement of Mary D. Nichols, Assistant Administrator for Air 
and Radiation, Environmental Protection Agency 

Mr. Chairman, Members of the Subcommittee, thank you for inviting me to dis- 
cuss implementation plans for the Environmental Protection Agency’s (EPA’s) revi- 
sions to the national ambient air quality standards for ground-level ozone and par- 
ticulate matter. 

As you know, the Clean Air Act directs EPA to set national standards for certain 
air pollutants to protect public health and the environment. For each of these pollut- 
ants, Congress directed EPA to set what are known as “primary” standards to pro- 
tect public health without consideration of cost and “secondary” standards to protect 
public welfare, including the environment, crops, vegetation, and so forth for which 
costs may be considered. Under the Act, Congress directs EPA to review these 
standards every 5 years to determine whether the latest scientific research indicates 
a need to revise them. 

Last week, EPA set new standards for ozone and particulate matter that will be 
a major step forward in public health and welfare protection. Each year, these up- 
dated standards have the potential to prevent as many as 15,000 premature deaths; 
as many as 350,000 cases of aggravated asthma; and as many as one million cases 
of significantly decreased lung function in children. 

Numerous other public health and welfare benefits will result from implementa- 
tion of the new standards. Additional public health benefits would include: reduced 
respiratory illnesses, reduced acute health effects, reduced cancer from air toxics re- 
ductions, and the avoidance of various other air pollution-related illnesses and 
health effects. Public welfare benefits will include: reduced adverse effects on vege- 
tation, forests, and natural ecosystems, improved visibility, and protection of sen- 
sitive waterways and estuaries from deposition of airborne nitrogen that can cause 
algal blooms, fish kills, and loss of aquatic vegetation. Estimated total monetized 
health and public welfare benefits associated with the new standards are enormous, 
ranging in the tens of billions of dollars annually. Many additional potentially large 
benefit categories, such as reduced chronic respiratory damage, infant mortality, 
and other health and welfare benefit categories, cannot be monetized. 

The new ozone and particulate matter standards are based on an extensive sci- 
entific and public review process. Congress directs EPA to consult with an independ- 
ent scientific advisory board, the Clean Air Scientific Advisory Committee (CASAC). 
In conducting these reviews, EPA analyzed thousands of peer-reviewed scientific 
studies that had been published in well-respected scientific journals. These studies 
were then synthesized, along with a recommendation on whether the existing stand- 
ards were adequately protective, and presented to CASAC. After 3 V 2 years of work, 
11 CASAC meetings totaling more than 125 hours of public discussion, and based 
on 250 of the most relevant studies, the CASAC panel concluded that EPA’s air 
quality standards for ozone and particulate matter should be revised. CASAC sup- 
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ported changing the ozone standards from a 1-hour averaging period to an 8-hour 
average to reflect increasing concern over prolonged exposure to ozone, particularly 
in children. CASAC also supported adding a fine particle standard. Fine particles 
are inhaled more deeply into the lungs. 

EPA then proposed updated standards and conducted an extensive public com- 
ment process, receiving approximately 57,000 comments at public hearings across 
the country and through written, telephone and E-mail message communications. 

As a result of this extensive process, the final standard for ozone will be updated 
from 0.12 parts per million (ppm) of ozone measured over 1 hour to a standard of 

0.08 ppm measured over 8 hours, with the 3-year average of the annual fourth high- 
est concentrations determining whether an area is out of compliance. The new 
standard also reduces “flip-flopping” in and out of attainment by changing it from 
an “expected exceedance” to a “concentration-based” form. For particulate matter, 
EPA is adding new standards for particles smaller than 2.5 micrometers in diameter 
(known as PM 2.5 or fine particles). The fine particle standard will have two compo- 
nents: an annual standard, set at 15 micrograms per cubic meter and a 24-hour 
standard, set at 65 micrograms per cubic meter. EPA has also changed the form of 
the current 24-hour PM 10 standard; this will provide some additional stability and 
flexibility to states in meeting that standard. 

We believe it is critical to move forward with these standards now. The American 
public deserves to know whether its air is healthy or not. The standards we have 
set serve as an essential benchmark for people to use in understanding whether the 
air they are breathing is safe. In addition, the standards will encourage early action 
to help reduce adverse health effects as soon as possible. By setting the standards 
now, states will be able to proceed with the monitoring and planning requirements 
needed for implementing them over the next several years. For PM 2 . 5 , areas can 
begin to develop inventories and characterize the nature of their PM 2.5 problem. As 
I will now discuss, we have developed an implementation strategy through an exten- 
sive interagency consultative process to assure that concerns of State and local gov- 
ernments and affected industries, such as transportation and agriculture, are ad- 
dressed. This strategy will allow states and local areas the time they need to imple- 
ment these standards in a cost-effective and reasonable way. 

IMPLEMENTATION OF THE REVISED AIR STANDARDS 

In the interagency process leading up to the issuance of these standards, EPA 
worked with other Federal agencies to develop an implementation strategy for im- 
plementing the standards. In a memorandum signed July 16, 1997, President Clin- 
ton set forth several general principles for implementing the standards, and directed 
EPA to follow the interagency implementation strategy. I would like to summarize 
the principal features of that strategy for you today. 

Achieving the air quality benefits of the updated standards requires a flexible, 
common sense, cost-effective means for communities and businesses to meet the 
standards. The President’s implementation package has four basic features, all of 
which can be carried out under existing legal authority: 

1. Implementation of the air quality standards is to be carried out to maximize 
common sense, flexibility, and cost effectiveness; 

2. Implementation shall ensure that the Nation continues its progress toward 
cleaner air by respecting the agreements already made by States, communities, and 
businesses to clean up the air, and by avoiding additional burdens with respect to 
the beneficial measures already underway in many areas. Implementation also shall 
be structured to reward State and local governments that take early action to pro- 
vide clean air to their residents; and to respond to the fact that pollution travels 
hundreds of miles and crosses many State lines; 

3. Implementation shall ensure that the Environmental Protection Agency (Agen- 
cy’) completes its next periodic review of particulate matter, including review by the 
Clean Air Scientific Advisory Committee, within 5 years of issuance of the new 
standards, as contemplated by the Clean Air Act. Thus, by July 2002, the Agency 
will have determined, based on data available from its review, whether to revise or 
maintain the standards. This determination will have been made before any areas 
have been designated as ‘nonattainment’ under the PM2.5 standards and before im- 
position of any new controls related to the PM2.5 standards; and 

4. Implementation is to be accomplished with the minimum amount of paperwork 
and shall seek to reduce current paperwork requirements wherever possible.” 

STRATEGY FOR MEETING THE REVISED OZONE STANDARD 

Ozone is a pollutant that travels great distances and it is increasingly important 
to address it as a regional problem. For the past 2 years, EPA has been working 
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with the 37 most eastern states through the Ozone Transport Assessment Group 
(OTAG) in the belief that reducing interstate pollution will help all areas in the 
OTAG region attain the NAAQS. A regional approach can reduce compliance costs 
and allow areas to avoid most traditional nonattainment planning requirements. 
The OTAG was an effort sponsored by the Environmental Council of States, with 
the objective of assessing ozone transport and recommending strategies for mitigat- 
ing interstate pollution. 

The OTAG completed its work in June 1997 and forwarded recommendations to 
EPA. Based on these recommendations, in September 1997, EPA will propose a rule 
requiring states in the OTAG region that are significantly contributing to nonattain- 
ment, or interfering with maintenance of attainment, in downwind states to submit 
State implementation plans (SIPs) to reduce their interstate pollution. EPA will 
issue the final rule by September 1998. 

If the states choose to establish a voluntary regional emission cap and trade sys- 
tem, similar to the current acid rain program, reductions can be at a lower cost. 
EPA will encourage and assist the states to develop and implement a NOx cap and 
trade program. Most important, based on EPA’s review of the latest modeling, a re- 
gional approach, coupled with the implementation of other already existing State 
and Federal Clean Air Act requirements, will allow the vast majority of areas that 
currently meet the 1-hour standard but would not otherwise meet the new 8-hour 
standard to achieve healthful air quality without additional local controls. 

Areas in the OTAG region that would still exceed the new standard after the re- 
gional strategy, including areas that do not meet the current 1-hour standard, will 
benefit as well, because the regional NOx program will reduce the extent of addi- 
tional local measures needed to achieve the 8-hour standard. In many cases these 
regional reductions may be adequate to meet CAA progress requirements for a num- 
ber of years, allowing areas to defer additional local controls. 

PHASE-OUT OF 1-HOUR OZONE STANDARDS 

EPA’s revised ozone standard will replace the current 1-hour standard with an 
8-hour standard. However, the 1-hour standard will continue to apply to areas not 
attaining it for an interim period to ensure an effective transition to the new 8-hour 
standard. 

As you know, the Clean Air Act includes provisions (Subpart 2 of part D of Title 
I) that address requirements for different nonattainment areas that do not meet the 
1-hour standard (i.e., those classified as marginal, moderate, serious, severe and ex- 
treme). These requirements include such items as mandatory control measures, an- 
nual rate of progress requirements for emission reductions and emission offset re- 
quirements. All of these requirements have contributed significantly to the improve- 
ments in air quality since 1990. Although EPA initially proposed an interpretation 
of the Clean Air Act that would have been more flexible in how these provisions 
applied to existing ozone nonattainment areas after promulgation of a new ozone 
standard, based on comments received, EPA has reconsidered its interpretation and 
EPA has concluded that these provisions should continue to apply as a matter of 
law for the purpose of achieving attainment of the 1-hour standard. Once an area 
attains the 1-hour standard, those provisions and the 1-hour standard will no longer 
apply to that area. An area’s implementation of the new 8-hour standard would then 
be governed only by the provisions of Subpart 1 of Part D of Title I. 

The purpose of retaining the current standard is to ensure a smooth legal and 
practical transition to the new standard. It is important not to disrupt the controls 
that are currently in place as well as those that are underway to meet the current 
ozone standard. These controls will continue to be important to reach the new 8- 
hour standard. 


GENERAL TIME LINE FOR MEETING THE OZONE STANDARD 

Following promulgation of a revised NAAQS, the Clean Air Act provides up to 3 
years for State Governors to recommend and EPA to designate areas according to 
their most recent air quality. In addition, states will have up to 3 years from des- 
ignation to develop and submit SIPs to provide for attainment of the new standard. 
Under this approach, areas would be designated as nonattainment for the 8-hour 
standard by 2000 and would submit their nonattainment SIP by 2003. The Act al- 
lows up to 10 years plus two 1-year extensions from the date of designation for 
areas to attain the revised NAAQS. 

TRANSITIONAL CLASSIFICATION 

For areas that attain the 1-hour standard but not the new 8-hour standard, EPA 
will follow a flexible implementation approach that encourages cleaner air sooner, 
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responds to the fact that ozone is a regional as well as local problem, and eliminates 
unnecessary planning and regulatory burdens for State and local governments. A 
primary element of the plan will be the establishment under Section 172(a)(1) of the 
CAA of a special “transitional” classification for areas that participate in a regional 
strategy and/or that opt to submit early plans addressing the new 8-hour standard. 
Because many areas will need little or no additional new local emission reductions 
to reach attainment, beyond those reductions that will be achieved through the re- 
gional control strategy, and will come into attainment earlier than otherwise re- 
quired, EPA will exercise its discretion under the law to eliminate unnecessary local 
planning requirements for such areas. EPA will revise its rules for new source re- 
view (NSR) and conformity so that states will be able to comply with only minor 
revisions to their existing programs in areas classified as transitional. During this 
rulemaking, EPA will also reexamine the NSR requirements applicable to existing 
nonattainment areas, in order to deal with issues of fairness among existing and 
new nonattainment areas. The transitional classification would be available for any 
area attaining the 1-hour standard but not attaining the 8-hour standard as of the 
time EPA promulgates designations for the 8-hour standard. In terms of process, 
areas would follow the approaches described below based on their status. 

(1) Areas attaining the 1-hour standard, but not attaining the 8-hour standard, 
that would attain the 8-hour standard through the implementation of the regional 
NO x transport strategy for the East. 

Based on the OTAG analyses, areas in the OTAG region that would reach attain- 
ment through implementation of the regional transport strategy would not be re- 
quired to adopt and implement additional local measures. When EPA designates 
these areas under section 107(d), it will place them in the new transitional classi- 
fication if they would attain the standard through implementation of the regional 
transport strategy and are in a State that by 2000 submits an implementation plan 
that includes control measures to achieve the emission reductions required by EPA’s 
rule for states in the OTAG region. This is 3 years earlier than an attainment SIP 
would otherwise be required. We anticipate that we will be able to determine 
whether such areas will attain the revised ozone standard based on the OTAG and 
other regional modeling and that no additional local modeling would be required. 

(2) Areas attaining the 1-hour standard but not attaining the 8-hour standard for 
which a regional transport strategy is not sufficient for attainment of the 8-hour 
standard. 

To encourage early planning and attainment for the 8-hour standard, EPA will 
make the transitional classification available to areas not attaining the 8-hour 
standard that will need additional local measures beyond the regional transport 
strategy, as well as to areas that are not affected by the regional transport strategy, 
provided they meet certain criteria. To receive the transitional classification, these 
areas must submit an attainment SIP prior to the designation and classification 
process in 2000. The SIP must demonstrate attainment of the 8-hour standard and 
provide for the implementation of the necessary emissions reductions on the same 
time schedule as the regional transport reductions. 

(3) Areas not attaining the 1-hour standard and not attaining the 8-hour stand- 
ard. 

The majority of areas not attaining the 1-hour standard have made substantial 
progress in evaluating their air quality problems and developing plans to reduce 
emissions of ozone-causing pollutants. These areas would be eligible for the transi- 
tional classification provided that they attain the 1-hour standard by the year 2000 
and comply with EPA’s regional transport rule, as applicable. 

AREAS NOT ELIGIBLE FOR THE TRANSITIONAL CLASSIFICATION 

Existing nonattainment areas which cannot attain the 1-hour standards by 2000 
will not be eligible for the transitional classification. However, their work on plan- 
ning and control programs to meet the 1-hour standard by their current attainment 
date will take them a long way toward meeting the 8-hour standard. While areas 
will need to submit an implementation plan for achieving the 8-hour standard with- 
in 3 years of designation as nonattainment for the new standard, such a plan can 
rely in large part on measures needed to attain the 1-hour standard. For virtually 
all of these areas, no additional local control measures beyond those needed to meet 
the requirements of Subpart 2 and needed in response to the regional transport 
strategy would be required to be implemented prior to their applicable attainment 
date for the 1-hour standard. This approach allows them to make continued 
progress toward attaining the 8-hour standard throughout the entire period without 
requiring new additional local controls for attaining the 8-hour standard until the 
1-hour standard is attained. 
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IMPLEMENTING THE NEW PARTICULATE MATTER STANDARDS 

Implementing the new particulate matter standards will require a different path 
from the one I just discussed for ozone. As required under the Act, within the next 
5 years EPA will complete the next periodic review of the particulate matter criteria 
and standards, including review by the CAS AC. As with all NAAQS reviews, the 
purpose is to update the pertinent scientific and technical information and to deter- 
mine whether it is appropriate to revise the standards in order to protect the public 
health with an adequate margin of safety or to protect the public welfare. EPA has 
concluded that the current scientific knowledge provides a strong basis for the re- 
vised PMio and new PM2.5 standards. We, along with the Departments of Transpor- 
tation, Health and Human Services, Labor, and others, will continue to sponsor re- 
search to better understand the causes and mechanisms, as well as the effects of 
fine particles on human health, and the species and sources of PM2.5. EPA will also 
promptly initiate a new review of the scientific criteria on the effects of airborne 
particles on human health and the environment. By July 2002, we will have deter- 
mined, based on data available from its review, whether to revise or maintain the 
standards. This determination will have been made before any areas have been des- 
ignated nonattainment under the PM2.5 standards and before imposition of any new 
controls related to the PM2.5 standards. 

IMPLEMENTATION OF NEW PM2.5 NAAQS 

The first priority for implementing the new PM2.5 standard is establishing a com- 
prehensive monitoring network to determine ambient fine particle concentrations 
across the country. The monitoring network will help EPA and the states determine 
which areas do not meet the new air quality standards, what the major sources of 
PM2.5 in various regions are, and what action is needed to clean up the air. EPA 
and the states will consult with affected stakeholders on the design of the network 
and will then establish the network, which will consist of approximately 1,500 mon- 
itors. All monitors will provide for limited “speciation,” or analysis of the chemical 
composition, of the particles measured. At least 50 of the monitors will provide for 
a more comprehensive speciation of the particles. EPA will work with states to de- 
ploy the PM2.5 monitoring network. Based on the ambient monitoring data we have 
seen to date, these would generally not include agricultural areas. The EPA will 
fund the cost of purchasing the monitors, as well as the cost of analyzing particles 
collected at the monitors to determine their chemical composition. 

Because we are establishing standards for a new indicator for particulate matter 
(i.e., PM2.5), it is critical to develop the best information possible before attainment 
and nonattainment designation decisions are made. Three calendar years of mon- 
itoring data that complies with EPA’s monitoring requirements will he used to de- 
termine whether areas meet or do not meet the PM2.5 standards. Three years of 
data will be available from the earliest monitors in the spring of 2001, and 3 years 
of data will be available from all monitors in 2004. Following this monitoring sched- 
ule and allowing time for data analysis, Governors and EPA will not be able to 
make the first determinations as to which areas should be designated nonattain- 
ment until at least 2002, 5 years from now. The Clean Air Act, however, requires 
that EPA make designation determinations (i.e., attainment, nonattainment, or 
unclassifiable) within 2 to 3 years of revising a NAAQS. To fulfill this requirement, 
in 1999 EPA will issue “unclassifiable” designations for PM2.5. These designations 
will not trigger the nonattainment planning or control requirements of Title I of the 
Act. 

When EPA designates nonattainment areas for PM 2.5 pursuant to the Governors’ 
recommendations beginning in 2002, areas will be allowed 3 years to develop and 
submit to EPA pollution control plans showing how they will meet the new stand- 
ards. As for ozone, areas will have up to 10 years from the date of being redesig- 
nated as nonattainment until they will have to attain the PM 2.5 standards. In addi- 
tion, two 1 -year extensions are possible. 

In developing strategies for attaining the PM2.5 standards, it will be important to 
focus on measures that decrease emissions that contribute to regional pollution. 
Available information indicates that nearly one-third of the areas projected to not 
meet the new PM2.5 standards, primarily in the Eastern United States, could come 
into compliance as a result of the regional SO 2 emission reductions already man- 
dated under the Clean Air Act’s acid rain program, which will be fully implemented 
between 2000 and 2010. Similarly, the Grand Canyon Visibility Transport Commis- 
sion, consisting of western states and tribes, committed to reductions in regional 
emissions of PM2.5 precursors (sulfates, nitrates, and organics) to improve visibility 
across the Colorado Plateau. 
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As detailed PM2.5 air quality data and data on the chemical composition of PM2.5 
in different areas become available, EPA will work with the states to analyze re- 
gional strategies that could reduce PM2.5 levels. If further cost-effective regional re- 
ductions help areas meet the new standard, EPA will encourage states to work to- 
gether to use a cap and trade approach similar to that used to curb acid rain. The 
acid rain program delivered environmental benefits at a greatly reduced cost. 

Given the regional dimensions of the PM2.5 problem, local governments and local 
businesses should not be required to undertake unnecessary planning and local reg- 
ulatory measures when the problem requires action on a regional basis. Therefore, 
as long as the states are doing their part to carry out regional reduction programs, 
the areas that would attain the PM2.5 standards based on full implementation of the 
acid rain program will not face new local requirements. Early identification of other 
regional strategies could also assist local areas in completing their programs to at- 
tain the PM2.5 standards after those areas have been designated nonattainment. 

The EPA will also encourage states to coordinate their PM2.5 control strategy de- 
velopment and efforts to protect regional visibility. Visibility monitoring and data 
analysis will support both PM2.5 implementation and the visibility program. 

IMPLEMENTATION OF REVISED PM 10 NAAQS 

In its rule, EPA is revising the current set of PM10 standards. Given that health 
effects from coarse particles are still of concern, the overall goal during this transi- 
tion period is to ensure that PM 10 control measures remain in place to maintain the 
progress that has been achieved toward attainment of the current PM 10 NAAQS 
(and which provides benefits for PM2.5) and protection of public health. To ensure 
that this goal is met, the existing PM10 NAAQS will continue to apply until actions 
by EPA, and by states and local agencies, are taken to sustain the progress already 
made. 

COST-EFFECTIVE IMPLEMENTATION STRATEGIES 

Consistent with states’ ultimate responsibility to attain the standards, EPA will 
encourage the states to design strategies for attaining the particulate matter and 
ozone standards that focus on getting low cost reductions and limiting the cost of 
control to under $ 10,000 per ton for all sources. Market-based strategies can be used 
to reduce compliance costs. EPA will encourage the use of concepts such as a Clean 
Air Investment Fund, which would allow sources facing control costs higher than 
$ 10,000 a ton for any of these pollutants to pay a set annual amount per ton to 
fund cost-effective emissions reductions from non-traditional and small sources. 
Compliance strategies like this will likely lower the costs of attaining the standards 
through more efficient allocation, minimize the regulatory burden for small and 
large pollution sources, and serve to stimulate technology innovation as well. 

FUTURE ACTIVITIES 

In accordance with the President’s July 16 directive, to ensure that the final de- 
tails of the implementation strategy are practical, incorporate common sense, and 
provide for appropriate steps toward cleaning the air, input is needed from many 
stakeholders including representatives of State and local governments, industry, en- 
vironmental groups, and Federal agencies. EPA will continue seeking advice from 
a range of stakeholders and, after evaluating their input, propose the necessary 
guidance to make these approaches work. In particular, EPA will continue working 
with the Subcommittee on Implementation of Ozone, Particulate Matter and Re- 
gional Haze Rules which EPA established to help develop innovative, flexible and 
cost-effective implementation strategies. Moreover, EPA will continue to work with 
a number of Federal agencies to ensure that those agencies comply with these new 
standards in cost-effective, common sense ways. EPA plans to issue all guidance and 
rules necessary for this implementation strategy by the end of 1998 . 

EPA will continue to work with the Small Business Administration (SBA) because 
small businesses are particularly concerned about the potential impact resulting 
from future control measures to meet the revised PM and ozone standards. EPA, 
in partnership with SBA, will work with the states to include in their SIPs flexible 
regulatory alternatives which minimize the economic impact and paperwork burden 
on small businesses to the greatest possible degree consistent with public health 
protection. 


CONCLUSIONS 

In summary, EPA believes that the new ozone and particulate matter standards 
will provide important new health protection and will improve the lives of Ameri- 
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cans in coming years. Our implementation strategy will ensure that these new 
standards are implemented in a common sense, cost-effective and flexible manner. 
We intend to work closely with State and local governments, other Federal agencies 
and all other interested parties to accomplish this goal. 

Mr. Chairman, this concludes my written statement. I will be happy to answer 
any questions that you might have. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 


NOV 2 I 1997 


OFFICE OF 
MR AND RADIATION 


The Honorable James M. Inhofe 
Chairman 

Subcommittee on Clean Air, Wetlands, 

Private Property, and Nuclear Safety 
Committee on Environment and Public Works 
United States Senate 
Washington, D.C. 20510 

Dear Mr. Chairman: 

Enclosed, for insertion into the hearing record, are the Environmental Protection 
Agency’s (EPA) responses to follow-up questions from the July 24, 1997 hearing before the 
Subcommittee on Clean Air, Wetlands, Private Property, and Nuclear Safety on EPA’s ozone 
and particulate matter standards. I hope this information will be useful to you and Members of 
the Subcommittee. 

Thank you for providing EPA the opportunity to testify on this important issue. 



for Air and Radiation 
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EPA’S RESPONSES TO FOLLOW-UP QUESTIONS FROM THE JULY 24, 1997 
HEARING BEFORE THE SUBCOMMITTEE ON CLEAN AIR, WETLANDS, PRIVATE 
PROPERTY, AND NUCLEAR SAFETY OF THE COMMITTEE ON ENVIRONMENT 
AND PUBLIC WORKS , 

EPA’S RESPONSES TO QUESTIONS FROM CHAIRMAN JAMES M. INHOFE 
Question 1: 

Please cite^ and explain the legal authority for the following aspects of the EPA s 
implementation policy. 

• The Cap and Trade emissions program for utilities. 

• The transitional classification system 

• Maintaining two different ozone standards simultaneously. 


Answer: 


Cap ami Trade . Section 1 10(a)(2)(D) of the Clean Air Act ("Act" or "CAA”) 
requires state implementation plans (SIPs) to prohibit emission activities that “contribute 
significantly to nonattainment in, or interfere in maintenance by, any other State” of a national 
ambient air quality standard (NAAQS) . On October 10, 1997, EPA proposed a rulemaking 
that would require numerous States in the eastern half of the United States to submit to EPA 
SIP revisions containing controls to reduce NOx emissions which have been proven to cross 
state boundaries and which are contributing significantly to downwind violations of the ozone 
standard. EPA is authorized to require these SIP revisions to implement the 1-hour ozone 
standard, under CAA section 110(k)(5), which may be termed the “SIP call” provision. 
Through this SIP call, EPA would find current SIPs for the 1-hour ozone standard to be 
inadequate to address the NOx contribution their sources are making, and EPA would mandate 
^rfitinnai NOx controls. In addition, EPA will also propose that under the new ozone 
standard, SIPs will need to address this provision by providing for the specified NOx 
reductions. EPA has the authority under CAA section 110(a)(1) to require these types of SIP 
revisions under the new ozone standard. While EPA would be requiring these States to 
achieve a specified amount of reductions in NOx emissions, EPA would mandate neither the 
type of sources that the State must control nor the emission reductions program that the State 
must use to provide for these reductions. However, EPA would encourage States to use a 
market system, such as a cap-and-trade program, because those programs have been 
demonstrated to achieve emission reductions in a very cost-effective manner. Section 
110(a)(2)(A) of the Act authorizes SIPs to include such measures ‘including economic 
incentives such as fees, marketable permits, and auctions of emissions rights” as may be 
necessary or appropriate to meet the applicable requirements. This language would authorize 
cap-and-trade programs to meet obligations under section 1 10(a)(2)(D). to addition, if the 
States fail to respond appropriately to the requirements to submit SIP revisions, under section 
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110(c)(1), EPA ultimately would be required to promulgate a Federal implementation plan for 
the State. At present, EPA intends to promulgate a cap-and-trade program in the event EPA is 
obligated to promulgate a Federal implementation plan. EPA is authorized to employ such 
methods because, in promulgating a Federal plan, EPA may avail itself of authority that the 
Act grants States, such as that provided by section 1 10(a)(2)(A). 

In addition, EPA has received petitions from eight northeastern States 
requesting EPA to make a finding under CAA section 126 that stationary sources in the 
midwest, southeast, mid-Atlantic, and northeast are contributing significantly to ozone 
problems in those eight States through NOx emissions. If EPA grants these petitions, EPA 
would be obligated to promulgate controls on the NOx sources found to be significant 
contributors. EPA anticipates that, if it grants the petitions, it would promulgate a cap-and- 
trade program to implement any required controls. 

Transitional Classification. As part of the Administration’s approach to 
implementing the new 8-hour standard, EPA will create a “transitional” classification for 
certain nonattainment areas. Section 172(a) provides EPA with the discretion to create 
classifications for areas designated nonattainment. Classifications may be created for the 
putpose of establishing attainment dates or for “other purposes.” Areas that have attained the 
1-hour standard but that have air quality that violates the 8-hour standard will be eligible for 
this classification if, prior to designation and classification, they submit the programs 
necessary to demonstrate attainment of the 8-hour standard. 

Two Standards . In 1990, Congress added subpart 2 of part D of Title I to the 
Clean Air Act. These provisions contained detailed planning requirements for areas that were not 
in attainment of the current 1-hour 0.12 ppm ozone standard. As EPA interprets the Act, the 
detailed provisions of subpart 2 do not apply to the implementation of the new, 8-hour 0.08 ppm 
standard. Rather, the provisions of subpart 1 of part D of Title I of the Act apply to the 
implementation of the new 8-hour standard. However, the provisions of subpart 2 continue to 
apply as a matter of law for so long as an area is not attaining the 1-hour standard. Once an area 
attains the 1-hour standard, the purpose of the provisions of subpart 2 will have been achieved 
and those provisions will no longer apply. 

To facilitate the implementation of subpart 2 and to ensure a smooth transition to 
the implementation of the new 8-hour standard, the Administrator decided that the 1-hour 
standard should remain applicable to areas that have not yet attained the 1-hour standard. 
Accordingly, the final rule establishing the new 8-hour ozone standard provides that the 1-hour 
standard remains applicable to an area until EPA determines that the area has attained the 1-hour 
standard, at which point the 1-hour standard will no longer apply to that area EPA believes that 
authority to establish a smooth transition between the old and new standards by setting 
appropriate effective dates for the revocation of the 1-hour standard for the reasons described 
above is inherent in the Agency’s authority in subpart 2 and sections 109 and 301 of the Clean Air 
Act. 
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Question 2: 


Ms Nichols, both you and Administrator Browner have cited the figure 5% in 
estimating the emissions contribution from agriculture sources, but this does not take into account 
indirect impacts such as increased utility costs, diesel emissions, fertilizer and chemical sources, 
unpaved roads, and organic and ammonia sources. Please provide a cost estimate for these 
impacts on the agriculture community, assuming that the States will indeed require these specific 
controls. 

Answer: 


EPA’s “Regulatory Impact Analyses for the Particulate Matter and Ozone National 
Ambient Air Quality Standards and Proposed Regional Haze Rule (RIA)” provides national cost 
estimates associated with implementation of the new standards. While we believe the models 
employed yield reasonable estimates of national costs, industiy-specific impacts could not be 
reliably estimated with these models. Moreover, since the actual implementation strategy that 
States will employ is unknown, the RIA assessed just one of many possible implementation 
approaches. Thus the actual industry-specific impacts associated with future implementation of 
the NAAQS are difficult to estimate at this time. 

Nevertheless, Appendix H of the RIA provides rough industry-specific potential 
economic impact estimates associated with the new standards for one potential implementation 
scenario (a copy of the RIA is enclosed). Potential impacts on various agriculture-related 
industries are presented in this appendix. However, the models employed in the RIA are not 
capable of estimating indirect economic impacts on the agriculture community from controls on 
other sectors. Thus we do not have indirect economic impact estimates on the agriculture 
community at this time. 

Note that we did not assess controls on organic and ammonia sources in the RIA. 
We do not expect States to focus control efforts on these emission sources. Ammonia is not a 
limiting factor in PM 2 5 formation. 

Question 3: 


Both you (at a Senate briefing) and Administrator Browner (at the Agriculture 
Committee Hearing) have made public statements regarding the availability of the so called 
Harvard data. You have both maintained that the data is now available to ANY scientist through 
the Health Effects Institute (HEI) These statements totally contradict statements made by HEI in 
the enclosed letter Would you please explain the process for the review of the disputed data 
including its availability to the scientific community. Please bear in mind that the disputed data is 
greater than just the individual health records of patients. 
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Answer: 


The HEI has recently begun a process to reanalyze data collected under Harvard’s 
Six City Study and reported in a cross sectional mortality paper by Dockery et al. (1993) *. The 
process was initiated at a workshop held in Boston last June 23 that was open to the public. At 
that workshop, interested scientists were encouraged to raise scientific and analytical issues for 
the HEI Expert Panel and Analytic Team to consider in structuring their reanalyses. The current 
schedule for this work calls for an analytic plan to be finalized by the end of 1997, with all 
analyses to be completed, reviewed and published by the end of June 1999. 

Much of the data used in this study were taken from publicly available data bases 
(e.g. y mortality data) or from data bases that Harvard researchers have agreed to make available 
to interested researchers (e.g., air quality data). However, EPA is not presently aware of any 
plans to allow access to the complete range of Harvard data by the broader scientific community, 
due largely to concerns regarding Harvard’s confidentiality agreements with study participants. 
Nonetheless, EPA continues to believe that the HEI reanalyses will serve to further buttress our 
confidence in this study and is encouraged by the broad interest and involvement of scientists in 
the reanalyses. 

Question 4: 


The Interagency Implementation Plan references $10,000 per ton of emission 
reduction as the high end of reasonable costs to impose on sources. What specific control 
measures fall below this cut-off and which are above? 

Answer: 


Appendix B of the “Regulatory Impact Analyses for the Particulate Matter and 
Ozone National Ambient Air Quality Standards and Proposed Regional Haze Rule (RIA)” 
provides detailed information regarding the control measures employed in the RIA (copy 
enclosed). Dollars per ton of PM or ozone precursor emission reduction estimates for each 
control measure are provided in this appendix. Please note that for some control measures, cost 
per ton estimates are highly uncertain. 

Question 5: 


Please provide for the record the recent modeling and the EPA review cited in the 
Interim Implementation Plan that supports the statement that a regional approach coupled with 
implementation of existing CAA requirements should allow “the vast majority of areas that 


'Dockery C.W., et al. 1993, "An Association Between Air Pollution and Mortality in Six 
U S. Cities," N. Engl . J. Med. 329:1753-59. 
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currently meet the one hour ozone standard but would not meet the new eight hour standard to 
achieve healthful air quality without additional local controls.” 

Answer: 


The statement that a regional approach coupled with implementation of existing 
CAA requirements should allow "the vast majority of areas that currently meet the 1-hour ozone 
standard but would not meet the new 8-hour standard to achieve healthful air quality without 
additional local controls” was based on a review by EPA of modeling results from the Ozone 
Transport Assessment Group (OTAG), in particular, OTAG regional strategy Run 5. The controls 
applied in Run 5 are summarized in Attachment 1 called “Control Strategies Contained in Model 
Run 5 of the Ozone Transport Assessment Group.” 

Using the results from the OTAG Run 5 strategy, EPA has conducted an initial 
evaluation of air quality for the revised 8-hour, fourth maximum ozone standard based on 1993- 
1995 monitoring data. In this evaluation, EPA applied the predicted ozone reductions from Run 5 
to these ambient monitoring data to estimate the expected number of areas that would achieve 
healthful air quality in the future, if this strategy were implemented The results of EPA’ s 
preliminary analysis of the OTAG information indicates that of the 106 new counties in the OTAG 
region that attain the current ozone standard, but would not attain the revised standard, 1 00 
would likely be brought into attainment as a result of the OTAG Run 5 strategy This information 
should be considered with two caveats. First, the number of new counties that will not attain the 
revised standard may be higher or lower than 106 because when the designations occur in 2000 
they will be based on air quality data from 1997-99 and not 1993-95. Second, the number of 
areas that benefit from a regional NOx reduction strategy may be higher or lower depending on 
the extent that controls in Run 5 are adopted and implemented across the OTAG region. When 
EPA’s NOX reduction strategy is finalized, EPA will make available estimates of the number of 
areas which are expected to attain as a result of this strategy. 

Question 6: 


Would a new facility being built or an existing facility were being expanded next 
year in an area that meets the one-hour standard, but is projected not to meet the new eight-hour 
standard require any new controls that would not have been required last year? If the answer is 
no, please explain whether States would require such controls or if EPA would recommend that 
the States require such controls. 

Answer: 


A projection indicating that an area would not meet the new 8-hour standard 
would suggest that the area ultimately may be formally designated nonattainment for ozone, but 
EPA does not expect to promulgate new area designations with regard to the 8-hour standard 
until the year 2000. Prior to an area’s designation as nonattainment for ozone and the 
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determination that nonattainment new source review requirements apply, a facility being built or 
expanded in the area would be subject to the existing requirements of the prevention of significant 
deterioration (PSD) program if the facility or the expansion would have the potential to emit 
ozone precursors in amounts large enough to meet the applicable definitions of major source or 
major modification As established by the CAA, the PSD program is designed to prevent the 
construction of major sources or major modifications from significantly deteriorating an 
attainment area’s air quality Under the PSD program, if air quality monitors in an area currently 
attaining the 1-hour ozone standard indicated that construction of a major source or a major 
modification would cause or contribute to a violation of the 8-hour standard, the State (or in the 
case of State default, EPA) would ensure, in issuing a PSD permit to the new or expanded source, 
that the source’s emissions are mitigated to the point that the source would not contribute to a 
violation. How a source’s emissions would be mitigated would be up to the source and the State 
(where the State is the permitting authority) EPA’s regulations do not prescribe any specific 
means of mitigation (eg, additional controls). 

Question 7: 


The Clean Air Act specifies categories of nonattainment as moderate, serious, 
severe, etc based on the 12 standard Does the EPA plan to use these categories for the new 
standard? If so do you believe you have the authority to do so without amending the Clean Air 
Act? 

Answer: 


Section 181(a) of the Clean Air Act specifies the applicable classifications for 
areas designated nonattainment for the 1-hour 0. 12 ppm ozone standard. The five specified 
classifications are: marginal, moderate, serious, severe and extreme. Section 181 is contained 
in subpart 2 of part D of Title I, which applies to the 1-hour . 12 ppm ozone standard. Subpart 
1, which contains section 172(a), applies to the new 8-hour ozone standard. Section 172(a) 
provides authority for EPA to classify areas designated nonattainment for the 8-hour 0.08 ppm 
ozone standard. This provision does not mandate the creation of specific categories or labels 
that would apply to designated areas if EPA exercised its discretion to classify under this 
provision. Therefore, operating under this statutory provision, for purposes of the 8-hour 
standard, EPA may choose to use a classification scheme similar to that for the 1-hour 
standard, to develop an alternative classification scheme, or not to classify areas designated 
nonattainment for the 8-hour standard. Consistent with the President’s directive of July 16, 
1997, EPA will establish an alternative classification scheme. EPA will create at least one 
classification - transitional - for areas designated nonattainment for the 8-hour standard, using 
the authority and procedures in section 172(a)(1)(A) and (B). EPA has not yet determined 
whether to create additional classifications. 



709 


7 


Question 8: 


Will the transitional designation preclude citizens suits to force the imposition of 
sanctions in areas which do not meet the new standards? Will these areas be exempt from 
additional permitting requirements or offset requirements? 

Answer: 


Under the Clean Air Act, citizens can sue only to enforce the requirements 
established for the area or to require the Administrator of EPA to perform a non-discretionary 
duty or to remedy unreasonably delayed Agency action. Citizen suits cannot be used to 
impose additional requirements on an area. As to the imposition of sanctions, they are 
available where areas fail to meet plan submission or implementation requirements; sanctions 
do not apply because an area fails to meet an ambient air quality standard. 

New and modified sources locating in nonattainment areas classified as transitional 
will be required to meet the permit requirements under part D of title I of the Act. EPA is now 
developing regulations which will spell out how the statutory provisions of part D will be met in 
transitional areas. In particular these regulations will take into account the fact that ozone air 
quality problems are often a result of the long-range transport of ozone precursors. For example, 
in meeting the requirements for offsets, EPA expects that sources will be able to rely upon a pool 
of offsets which a State may allocate from the larger set of emissions reductions generated by that 
State as part of the OTAG regional strategy. Control technology requirements must also be 
addressed; however, because of circumstances unique to transitional areas, EPA believes that use 
of an enhanced best available control technology (B ACT) analysis in selecting a control 
technology for a new source could meet the statutory LAER technology requirement. As 
required in every BACT analysis, the most stringent emission limit and associated technology 
must be considered in the analysis and, if not chosen, its rejection must be supported in the 
administrative record. Moreover, the environmental impact of regional pollutants, such as 
NOx, would need to be considered in the BACT analysis. In addition, EPA is considering 
whether, consistent with de minimus principles, other elements, such as additional offsets, 
would be appropriate to further the purposes of the Clean Air Act and the goals of the 
implementation plan in transitional areas. 

Question 9: 


In stating that many areas can meet the standards with existing controls, does EPA 
mean they will not promulgate any new fuel requirements or expand the scope of existing 
reauirements? If not, what does EPA expect in this area and at what cost? 
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Answer: 


Any future consideration of additional fuel controls is likely to be driven by the 
need to comply with new emissions standards for vehicles or engines. As part of the Tier 2 study 
required under the Clean Air Act to evaluate the need for more stringent vehicle tailpipe 
standards, EPA will gather new data on the effect of gasoline sulfur on catalysts and vehicle 
emissions The Tier 2 study will be delivered to Congress in the summer of 1998. New data will 
include refinery cost modeling conducted by the Department of Energy on the potential cost of 
gasoline sulfur control. 

In regard to expansion of the scope of existing fuels programs, new nonattainment 
areas will not be required to use cleaner-burning reformulated gasoline. EPA is currently 
reviewing the options available to these new areas which may allow them to participate in the 
reformulated gasoline program if they so choose. 

Question 10: 


What percentage of the emissions are you attempting to regulate with these new 
standards come from power plants? 

Answer: 


The EPA is not specifying which source sectors must be regulated to meet the 
new standards. However, in most areas electric utilities represent a significant part of the man- 
made NOx emissions. For example, the OTAG data indicate that when emissions are projected to 
2007 and current Clean Air Act requirements are applied, electric utility emissions are 32 percent 
of the total across the domain. The percentage for individual States can be as low as 1 percent or 
as high as 60 percent depending on the mix of sources in an area. 

Question 11: 


Based on the fact that modeling conducted during the OTAG process showed 
that even with 85% reductions in utility emissions in the Eastern US, numerous areas still would 
not achieve attainment with the OLD ozone standard, what other categories of emission sources 
will states have to regulate to get these areas into compliance with the new standard? 

Answer: 


Although many areas will be able to attain due to OTAG, OTAG is not designed 
to be an attainment strategy for each individual area, but rather to reduce boundary ozone 
emissions. The goal of OTAG is to identify and recommend a strategy to reduce transported 
ozone and its precursors which, in combination with other measures, will enable attainment and 
maintenance of the national ambient ozone standard in the OTAG region. 
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Besides fossil fuel-fired boilers, additional nitrogen oxides (NOx) reductions 
could be obtained from non-utility industrial boilers and mobile sources including nonroad 
vehicles. In addition to the NOx emission reduction, some metropolitan areas may have to reduce 
emissions of volatile organic compounds (VOC). Through the OTAG process, VOC reductions 
were found to be effective in dealing with local non-attainment conditions. It may be necessary in 
large highly polluted urban areas to require additional available control technology on more 
stationary and mobile VOC sources. Cap-and-trade programs which lower the overall amount of 
VOC in an area may also be viable. 

Question 12: 


Will transitional areas qualify for CMAQ funds? 


Answer: 


Yes. EPA's new NAAQS implementation package will classify certain new 
nonattainment areas as "transitional areas". The Administration's NEXTEA Bill provides that 
these new nonattainment areas will be eligible for CMAQ funding once they have submitted a SIP 
to EPA. 


Question 13: 

Is the EPA still planning on implementing any form of “Areas of Influence” or 
“Areas of Violations,” (including under any other name)? What will this entail, how will it work, 
what type of controls are being considered? 

Answer: 


One of the issues which the FACA Subcommittee is reviewing and discussing in 
its analysis of the implementation program for the new standards is whether EPA should identify 
“areas of violations” and “areas of influence.” Such a system would be intended to reflect the fact 
that pollutants can be transported long distances causing violations of the standards in the 
downwind areas. Since the FACA Subcommittee has not completed its work and EPA has not 
developed its implementation program, it is not yet possible to say how this issue will be handled. 
The EPA expects to include a discussion of how this issue will be handled in the final 
implementation materials that will be published by December 1998. 

Question 14: 

Explain the deadlines for: a) areas currently in nonattainment for the existing 
ozone standard which will also be in nonattainment for the new standard, b) areas currently in 
attainment for the existing ozone standard which will be in nonattainment for the new standard in 
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the OTAG region, and c) areas currently in attainment for the existing ozone standard which will 
be in nonattainment for the new standard in areas outside the OTAG region. 

Answer: 


On July 16, 1997 President Clinton in a memorandum to the Administrator of 
EPA directed that the “implementation of the air quality standards is to be carried out to maximize 
common sense, flexibility, and cost-effectiveness.” The “Implementation Plan for the Revised Air 
Quality Standards,” attached to the President’s memorandum, outlined a schedule for action on 
the new standards and identified a new transitional classification for nonattainment areas. Based 
on the recommendations of OTAG, EPA issued, on October 10, 1997, a proposed call for State 
implementation plan (SIP) revisions to reduce interstate pollution in those OTAG States which 
are significantly contributing to nonattainment or interfering with maintenance of attainment of the 
1 -hour and the new 8-hour ozone standards in downwind States. The EPA will finalize this 
action by September 1998. By July 2000, the governors of the affected States must submit their 
recommendations for the designation of nonattainment areas. Based on the time flames in the 
implementation plan, the deadline for the areas which you identified are as follows: 

a) Ozone nonattainment areas for the 0. 12 and 0.08 ppm standards -- These areas 
need to be divided into two subcategories: one for areas which attain the 1-hour standards by 
2000, which would be eligible for the transitional classification (see b and c below) and one for 
areas which cannot attain the 1-hour standard by 2000. For the latter subcategory, their work on 
planning and control programs to meet the 1-hour standard by their current attainment date will 
take them a long way toward meeting the 8-hour standard. While any additional local reductions 
that they will need to achieve the 8-hour standard must occur prior to their 8-hour attainment 
date, for virtually all areas the additional reductions needed to achieve the 8-hour standard can 
occur after the 1-hour attainment date. This approach allows these areas to make continued 
progress toward attaining the 8-hour standard throughout the entire period without requiring new 
additional local controls for attaining the 8-hour standard until the 1-hour standard is attained. 
These areas, however, will need to submit an implementation plan for achieving the 8-hour 
standard within 3 years of designation as nonattainment for the new standard . Such a plan can 
initially rely in large part on measures needed to attain the 1-hour standard. For many of these 
areas, no additional local control measures beyond those needed to meet the present SIP 
requirements and needed in response to the regional transport strategy would be required to be 
implemented prior to their applicable attainment date for the 1-hour standard. 

b) Ozone areas in attainment with the 1-hour standard which will be in 
nonattainment for the new standard in the OTAG region - Based on the OTAG findings and 
recommendations on October 10, 1997, EPA proposed a rule requiring States in the OTAG 
region that are significantly contributing to nonattainment or interfering with maintenance of 
attainment in downwind States to submit SIPs to reduce their contribution to interstate pollution. 
The EPA will issue the final rule by September 1998. States will have approximately 1 year to 
develop, adopt and submit their SIP revision that includes control measures to achieve the 
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emission reductions required by the EPA’s rule for States in the OTAG region If an area wants 
to qualify for the transitional classification and more local controls measures are necessary for 
attainment of the 8-hour standard, the State needs to submit an attainment demonstration 
identifying the emission reduction measures to attain the standards and to adopt and submit a SIP 
revision in 2000 which requires the implementation of those measures by 2004. Areas that do not 
qualify for the transitional classification would have to submit a SIP revision by 2003 which 
demonstrates attainment of the 8-hour standard as expeditiously as practicable, but no later than 
the year 2010. Actual attainment of the standards could possibly be as late as 2012 if the State is 
able to obtain both of the 1-year extensions allowed for in the Act. 

c) Ozone areas in attainment with the 1-hour standard which will be in 
nonattainment for the new standard not in the OTAG region — These areas will be eligible for the 
transitional classification provided they submit by 2000 a SIP revision demonstrating attainment 
of the 8-hour standard on the same schedule as the transitional areas in the OTAG region. The 
Clean Air Act allows up to 10 years from the date of designation for an area to attain the 8-hour 
standard. As mentioned above, actual attainment could be delayed by an additional 2 years if the 
State obtains the extensions allowed in the Act. 

Question 15: 

How do you square the difference in cost estimates between the EPA figure of 
$9. 1 billion for both standards and the President’s Council of Economic Advisors estimate of $60 
billion for ozone alone? 

Answer: 


Based on preliminary information presented by EPA in the December 1996 
Regulatory Impact Analysis (RIA) for the proposed ozone standard only, CEA developed full 
attainment cost estimates that ranged from a low end of $1 1 .6 billion to a high end of $60.0 
billion. In the analysis of the final ozone standard, based on more complete information, EPA 
provided a full attainment cost estimate of $9.6 billion. Several factors account for the difference: 
1) the standard that CEA analyzed using information from the December 1996 RIA was more 
stringent than the final rule; 2) there were differences in estimates of the emissions reductions 
needed to meet the standard for the final RIA; and 3) the full attainment costs presented in the 
final RIA reflect the assumptions that through technological progress and innovative policy 
mechanisms, “residual emissions” (those reductions not identified in the “partial attainment” 
scenario) reduced at an average of $10,000 per ton of emissions reduction is the high end of the 
range of reasonable cost to impose on sources. The EPA will encourage compliance strategies 
that will likely lower the cost of attaining the standards. 
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EPA’S RESPONSES TO QUESTIONS FROM SENATOR BAUCUS 
Question 1: 


I understand that EPA hopes to get early ozone reductions by asking the States 
that participated in the Ozone Transport Assessment Group (OTAG) to deal with their 
contribution to regional ozone transport. Obviously, if this works as planned, it would make it 
easier for areas impacted most by regional transport to meet the new standards. How does EPA 
plan to create and implement this program? 

Answer: 


The OTAG demonstrated that a significant reduction in NO, emissions in the 
core OTAG region can have substantial benefits in reducing ozone concentrations. With these 
reductions, many areas in the OTAG region can attain the 8-hour standard with little or no 
additional local controls. Based on the recommendation of OTAG, EPA will issue in September 
1997 a proposed call for State implementation plan (SIP) revisions to reduce interstate pollution 
in those OTAG States which are significantly contributing to nonattainment or interfering with 
maintenance of attainment of the ozone standard in downwind States. The EPA will finalize 
those calls by September 1998. The SIP revisions required by this action would be due 
approximately 1 year later and would need to provide for implementation of the emission 
reductions as expeditiously as practicable but no later than 2004. The EPA will continue to work 
with the State and local agencies to assist them in developing adequate SIP revisions. 

Question 2: 


Will EPA be able to enforce any of the requirements necessary in the OTAG 
States? In other words, what if one of the key States decline to participate? 

Answer: 


State environmental officials were part of the OTAG process and recognize the 
need for the required controls. The EPA expects that the States will understand that this 
approach provides a cost-effective way of controlling ozone and will minimize their planning 
burden and the need for local controls. Once EPA issues a final call for a SIP revision, the State 
faces a choice. It can revise its SIP, accordingly, or if it chooses not to do so then EPA must, as 
appropriate, impose sanctions on the State and promulgate a Federal implementation plan. In 
addition, areas that participate in the regional strategy and, if necessary, submit early plans 
addressing the new 8-hour standard will be eligible for the special transitional classification. 
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Question 3: 

How many areas will meet the new ozone standard without further controls* 
other than those gained through implementation of an ozone transport program? 

Answer: 


The EPA has performed a preliminary analysis of the Ozone Transport 
Assessment Group (OTAG) information that indicates that of the 250 counties in the OTAG 
region that would not attain the revised standard, 209 counties would likely be brought into 
attainment as a result of "an ozone transport program. " Of the 250 counties that would not attain 
the revised standard, 104 are "new" nonattainment counties located outside existing 1-hr 
nonattainment areas. Of these "new" counties, 102 would likely be brought into attainment as a 
result of "an ozone transport program" These results are based on the implementation of the 
regional NOx strategy analyzed by OTAG in strategy Run 5 together with implementation of 
existing CAA requirements. This information should be considered with two caveats. First, the 
number of counties that will not attain the revised standard may be higher or lower than 250 
because when the designations occur in 2000 they will be based on air quality data from 1997-99 
and not 1993-95. Second, the number of areas that benefit from a regional NOx reduction 
strategy may be higher or lower depending on the extent that controls in Run 5 are adopted and 
implemented across the OTAG region When EPA’s NOx reduction strategy is finalized, EPA 
will make available estimates of the number of areas which are expected to attain as a result of 
this strategy 

Question 4: 


I understand that you plan to designate areas as “transitional areas” if they can’t 
meet the new standard because they are impacted by regional ozone problems. What do you 
believe is your authority to create this “transitional” designation? 

Answer: 


Consistent with the President’s directive of July 16, 1997, EPA plans to create 
a "transitional" classification that will be available for many areas designated nonattainment for 
the 8-hour 0.08 ppm ozone standard. Any area that has attained the 1-hour standard prior to 
the designations in July 2000 for the 8-hour standard will potentially be eligible for the 
classification. To receive the "transitional” classification, these areas would need to comply 
with the regional NOx strategy and, if additional emission reductions are needed to 
demonstrate attainment of the 8-hour standard, an area would need to submit a SIP providing 
for implementation of those additional measures no later than the required implementation of 
the NOx strategy measures. Section 172(a) provides EPA with the discretion to create 
classifications for areas designated nonattainment. Classifications may be created for the 
purpose of establishing attainment dates or for "other purposes." 
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Question 5: 


Will there be any new requirements for these “transitional areas?” 


Answer: 


President Clinton, in a July 16, 1997 memorandum to the Administrator of EPA, 
directed the Agency to exercise discretion under the law to eliminate unnecessary local planning 
requirements for the transitional areas. He also directed the Agency to revise its rules for new 
source review (NSR) and conformity so that States will be able to comply with only minor 
revisions to their existing programs in areas classified as transitional. All necessary guidance and 
rulemaking must be completed by EPA by the end of 1998. The EPA expects that the transitional 
areas in the OTAG region will rely heavily on the regional NO, control strategy and not on new 
controls on local sources for the attainment of the 8-hour standard. Under the Presidential 
directive, EPA will be streamlining the NSR and conformity requirements for these areas 

Question 6: 


What is the incentive for these “transitional areas” to submit plans earlier than is 
required in areas currently in attainment for the existing ozone standard which will be in 
nonattainment for the new standard in the OTAG region? 

Answer: 


The EPA expects that States will expeditiously adopt and submit SIP revisions in 
order for areas to be eligible for the transitional classification because of the reduced planning 
burden for those areas, the streamlined NSR and conformity requirements, and because the early 
reductions will result in earlier attainment of the standard which will provide its citizens with 
better public health protection. In addition, EPA expects to promulgate a SIP call for areas in the 
OTAG region that are required to reduce emissions as part of the regional NO, transport strategy. 
Failure to comply with the requirements of the SIP call can result in EPA imposing sanctions on 
the area. Since many areas in the OTAG region will not need a substantial number of additional 
controls beyond those needed for the regional NO, transport strategy, such areas should easily 
qualify for the transitional classification. 

Question 7: 


designation? 


How do you plan to decide which other areas are eligible for the “transitional’ 
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Answer: 


To be eligible for the transitional classification, areas must meet the 1-hour 
standard by 2000, the time of designation and classification for the new 8-hour standard In 
addition, areas in the OTAG region which are included in the regional NO x transport strategy 
must submit a SIP revision which includes the control measures to achieve the regional emission 
reductions and whatever additional local measures may be needed to demonstrate attainment of 
the 8-hour standard. Areas not in the OTAG region must submit an early (by 2000) SIP revision 
which includes whatever measures may be needed to demonstrate attainment of the 8-hour 
standard. The advantages for areas to obtain the transitional classification are discussed in the 
response to question 6 above. 

Question 8: 


Will states have to undertake new modeling to show that they will meet the new 
ozone standard through the use of the anticipated reductions from a regional control program? 

Answer: 


The EPA believes that new ozone nonattainment areas in the OTAG region will 
not need to conduct additional local modeling in those cases where the area will reach attainment 
through implementation of the regional NOx transport strategy. These areas, as spelled out in the 
Presidential Directive of July 1997, will be eligible for a special classification of “transitional” 
provided the State by 2000 submits an implementation plan that includes control measures to 
achieve the emission reductions required by the EPA’s regional NOx reduction rule. Under this 
approach, these areas would not be required to adopt and implement additional local measures. 
Therefore, EPA anticipates that it will be able to determine whether such areas will attain based 
on the extensive OTAG and other regional modeling that has been conducted and that no 
additional local modeling would be required for these new areas. 

However, areas for which a regional transport strategy is not sufficient to attain 
the 8-hour standard may still be eligible for the transitional classification but in order to receive it 
must submit an attainment SIP prior to the designation and classification process in 2000. These 
are areas that will need additional local measures beyond the regional transport strategy in order 
to attain. The SIP the areas must submit to qualify for the transitional classification must 
demonstrate attainment of the 8-hour standard and provide for the implementation of the 
necessary emissions reductions on the same time schedule as the regional NOx reduction strategy. 
The EPA will work with affected areas to develop a streamlined attainment demonstration. 

Question 9: 

There has been a lot of talk about how these new standards will interfere with 
our progress in meeting the existing ozone standard. How does EPA plan to implement the new 
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standards in areas, such as Los Angeles, that are many years away from meeting the existing 
standard? 

Answer: 


If existing control programs are effectively implemented, many existing ozone 
nonattainment areas classified serious or below may be able to attain the 1-hour ozone standard 
by the year 2000. Areas classified higher than serious (severe and extreme) will not be able to 
attain until later years. Areas which cannot attain the 1-hour standard by the year 2000 and thus, 
are not eligible for the new transitional classification, still have programs underway for the 
attainment of the 1- hour standard. Under the existing programs, severe ozone nonattainment 
areas are scheduled to attain the 1-hour ozone standard by either 2005 or 2007. Their work on 
planning and control programs to meet the 1-hour standard will take them a long way toward 
meeting the new 8-hour standard. However, some additional local control measures may be 
needed to achieve the 8-hour standard. Any additional control measures above and beyond those 
needed to meet the 1-hour standard would probably not need to be implemented until 2005 or 
later. 


In fact, the progressive imposition of controls should provide time for the 
evaluation and implementation of innovative control measures. The only extreme area in the 
country, Los Angeles, has an attainment date of 2010. Therefore, Los Angeles may need to 
implement the additional controls for meeting the 8-hour standard before it has attained the 1- 
hour standard in 2010 The Administrator of EPA can grant up to two 1-year extensions of the 
attainment deadlines if the area complies with all requirements and commitments pertaining to the 
area in the applicable SIP and if the area is experiencing only a minimal number of exceedances of 
the standard in the attainment and subsequent years.. 

Question 10: 


There seems to be a lot of uncertainty over your projected costs and benefits for 
both standards. What are some of the major limitations to estimating the costs and benefits 
associated with full attainment? 

Answer: 


Both the benefit and the cost estimates associated with full-attainment of the new 
standards presented in the Regulatory Impact Analysis (RIA) are uncertain. While the air quality, 
cost, and benefit models employed in the RIA can be used to calculate reasonable estimates of 
potential partial attainment costs and benefits, they cannot be used to model forcing full 
attainment in areas not predicted to achieve attainment by year 2010. Methods to estimate the 
cost of future technologies, needed to fully attain the standards by 2010, and to estimate where 
control measures will be applied, so that benefits can be reliably estimated, require numerous 
assumptions. 
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A rudimentary assessment of full attainment costs is provided in the RI A by 
assuming that the last increment of reductions can be achieved through the use of unspecified 
control measures having an average cost-effectiveness of $10,000 per ton of precursor emissions. 
These full attainment cost estimates are $9.6 billion per year for ozone and $37.6 billion per year 
for PM. The $10,000 per ton cost estimate for these reductions may overstate future costs given 
the likelihood of substantial progress in pollution control technology by the year 2010. 

Obligations to meet national air quality standards create pressures and market opportunities for 
technology breakthroughs and continuous improvements The result has been continued, 
affordable improvements in air quality across the country, even in the face of continued growth in 
the number of air pollution sources. Clean air challenges have often been met with great success, 
from alternatives to stratospheric ozone depleters to new super-performing catalysts for 
automobiles. Examples of technologies not commercially available 10 years ago, but that are now 
important parts of pollution control programs include: Selective Catalytic Reduction (SCR) for 
NOx emissions from power plants, gas rebum technology for Nox, scrubbers which achieve 95% 
SO z control on utility boilers, water and powder-based coatings to replace petroleum-based 
formulations, reformulated gasoline, and LEVs (Low-Emitting Vehicles) that are far cleaner than 
had been believed possible in the late 1980's (an additional 95% reduction over the 1975 
controls). 


Such technologies are likely to significantly reduce actual compliance costs 
associated with the new standards. The RIA, however, did not attempt to estimate cost savings 
associated with the inevitable development of new technologies. 

Question 11: 


Since 1990, market-based strategies have been very effective in reducing the 
costs of attaining existing air quality standards. What new market-based strategies is EPA 
considering to reduce the costs of attaining the new standards? 

Answer: 


Several efforts are underway to develop flexible regulatory strategies with the 
goal of lowering the costs of meeting environmental protection goals. These efforts include a 
variety of market-basal incentive systems. Market-based systems to reduce pollutant emissions 
have been promoted for many years as an alternative to fixed regulatory standards. National and 
regional market-based programs such as emissions trading may achieve pollution control goals at 
dramatically less expense because they allow firms that face high costs to purchase “extra” 
reductions from firms facing below-average control costs. Such systems are expected to both 
reduce the costs of compliance and induce more technological innovation in methods of reducing 
pollution. 
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The EPA intends to place heavy reliance for implementing revised standards on 
new or expanded market-based programs instead of command and control regulations. Market- 
based systems being considered for use in the next 10 years include: 

• Cap-and-trade systems for NO, in eastern (Ozone Transport Assessment Group 

(OTAG)) and western (Grand Canyon) regions; 

• Cap-and-trade system for SO, to implement fine particles standard (building on 

the current acid rain program); 

• Cap-and-trade systems for volatile organic compounds (VOC) in major 

metropolitan areas (modeled on Chicago program now being adopted); and 

• “Open market” trading to bring in cost-reducing emission control opportunities 
from smaller or unconventional sources outside of the cap-and-trade programs. 

Another example of a market-based strategy that could reduce control costs 
without sacrificing pollution control is an investment firnd strategy like the “Clean Air Investment 
Fund”. States or EPA could allow firms facing high costs to pay into a firnd rather than control 
emissions themselves. Fund revenues may then be used to purchase additional emission 
reductions from lower cost sources. The net result of this approach would be to facilitate 
continued progress on reducing pollution while simplifying compliance for sources choosing to 
pay into the Fund. 

Question 12: 


In Montana, farmers bum not only their crop residue in the spring, but also their 
irrigation ditches. Limitations on burning would make life very difficult for our farmers and 
ranchers. Is this type of burning going to be a problem under the new PM-2.5 standards? 

Answer: 


Agricultural burning is a minor contributor to national PM,., emissions, 
comprising less than 1 percent of annual PM, , emissions on average across the East and less than 
2 percent across the West. In some instances, however, burning activities can contribute to local 
PM, , concentrations. The EPA's approach for addressing emissions from agricultural lands is to 
work closely with the United States Department of Agriculture (USDA) and to rely on the 
resource conservation plans and best management practices identified by the local conservation 
district as reasonably available control measures (RACM), or best available control measures 
(BACM) on farmlands. This practice is not expected to change. The EPA is currently working 
on a policy (see question 13 response below) to address smoke impacts from wildland fires 
through the Federal Advisory Committee Act process. Agricultural burning will also be 
addressed in this policy, or in a separate policy, in consultation with the USDA's Agricultural Air 
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Quality Task Force (AAQTF) The EPA and the AAQTF have agreed that more research is 
needed to improve the level of understanding of agriculture’s impact on air quality, including 
agricultural burning 

The EPA does not directly regulate this activity currently and does not plan to 
place any additional limits on this type of burning in the future. However, States are free to limit 
this type of burning if they believe it is a significant source of pollution which contributes to 
nonattainment in a particular area. Presently, judging the attainment status of any area with 
respect to PM 2-5 is impossible for most areas of the country since a comprehensive monitoring 
network is not yet in place. When an area has collected three years of data from its new 
monitoring network, redesignations to nonattainment will take place for areas not attaining the 
new standards. Until this data is collected and chemically analyzed, neither the EPA nor the 
States will know for any specific area whether burning contributes significantly to PM 2 5 air quality 
problems or not 

Question 13: 


Secretary Babbitt has stated that he intends to increase prescribed burning to 
better manage public range and forest lands. Will this be a problem under the new standards? 
How will the Interior Department coordinate with the EPA and the state agencies responsible for 
implementing the new standards? 

Answer: 


The EPA has been working in partnership with several Federal, State and Tribal 
land management agencies, State air regulators, and other stakeholders to develop a national 
policy that will address how best to improve the quality of wildland ecosystems (including forests 
and rangelands) through the increased use of fire, while achieving national clean air goals. We 
expect to be able to work through the issues and arrive at a policy position that will accommodate 
the increased use of prescribed burning while minimizing the impact of those fires on public health 
and the environment. One of the ways the EPA anticipates this goal will be accomplished is 
through the use of smoke management plans (SMP). SMP attempt to minimize smoke impacts by 
monitoring fire behavior, meteorology and air quality during a fire, and by making public 
announcements of forecast smoke conditions in communities affected by ongoing fires. Good 
smoke management practices may be sufficient in many cases to deal with adverse impacts from 
wildland fires, including prescribed fires. Alternatives to burning such as mechanical treatment 
(i.e., physical removal of fuels) and other options will also be advocated by the policy. 

Question 14: 


Will any area be considered to be in nonattainment for either of the new 
standards solely because of agricultural activities such as plowing, planting and harvesting crops? 
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Answer: 


The EP A expects agricultural sources to be a very small part of the overall PM 2 5 
problem It is clear that the major sources of PM 2 5 are sulfates from power plants (particularly in 
the Eastern United States), nitrates from power plants and combustion sources, and diesel and 
other mobile source emissions. In addition, EPA's goal is to site PM 2 . 5 air quality monitors in high 
population areas and other areas likely to have a PM 2 s problem The EPA does not intend to 
target agricultural areas for monitoring programs or for fugitive dust-related emission control 
programs. The EPA will continue to work closely with the USDA's Agricultural Air Quality Task 
Force (AAQTF) on agriculture-related issues. To the extent that any localized air quality 
problems are identified, the EPA anticipates that any necessary control strategies related to these 
types of agricultural activities would be developed on a case-by-case basis through a cooperative 
effort with the local air pollution control office and the local conservation districts or USD A 

Question 15: 


How do you plan to handle the designation of rural areas that are downwind 
from urban areas with particulate problems? 

Answer: 


Determining the attainment status of any area with respect to PM 2 5 is not 
possible since a comprehensive monitoring network is not yet in place (see question 20 response). 
Accordingly, the EPA will designate all areas of the country as unclassifiable for PM 2S in 1999. 

[It should be noted that the majority of the new PM 2 s monitors will be sited in high population 
centers and not in rural areas ] When an area has collected three years of data from its new 
monitoring network, redesignations to attainment or nonattainment will take place. This is 
consistent with President Clinton’s July 16 memorandum to Administrator Browner which states 
that no new controls will be imposed on sources ofPM 2 5 for 5 years following NAAQS 
promulgation while air quality monitoring data are being collected and the review of the PM 2 5 
NAAQS has been completed. Until we have this new data and have had an opportunity to 
analyze it to determine among other things what the source-receptor relationship is, it is 
premature to speculate on designation approaches for the new PM 2 5 NAAQS. 

Question 16: 


Overall, will the new standards provide equal or greater health protection for 
those living in the West? 

Answer: 

Overall, the revised PM NAAQS should provide greater health protection to the 
public in all areas of the U.S., including people living in the West. The new standards for fine 
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particles were based on the results of the best available scientific studies that show increased 
mortality and hospitalization for respiratory or cardiovascular diseases, decreased lung function 
and increased respiratory symptoms to be associated with increased exposure to fine particles. 
Standards for PM I0 were left in place because there is evidence that exposure to high levels of 
coarse particles is also associated with adverse health effects. The new standards are expected to 
provide an appropriate level of protection against the adverse health effects associated with 
exposures to both fine and coarse particulate matter. 

Question 17: 


How long does it typically take to complete a full scientific review of the health 
effects research? Is there a typical number of times the CASAC panel meets to review and 
comment on the research? 

Answer: 


The time it has taken to assess the available health effects research and prepare 
revised air quality criteria and staff papers has varied from one NAAQS review to another. Such 
factors as available resources, the ability to schedule CASAC meetings in a timely manner, as well 
as other factors external to the criteria and standards review process, have affected the amount of 
time it has taken to complete previous reviews. 

For example, during the last review of the PM NAAQS, HPA developed three 
successive drafts of the joint Criteria Document for PM and Sulfur Oxides (SOx), which added 
additional complexity to the task, for review by CASAC and the public. Interspersed with the 
preparation of these drafts, several workshops on different sections of the document were also 
held. The EPA also prepared two drafts of the PM Staff Paper that were reviewed by CASAC at 
two separate public meetings. Overall, the scientific assessment phase of the last review of the 
PM NAAQS, including CASAC’ s rendering of advice and recommendations for revised 
standards, was completed two years and three months after formal commencement of the review. 

After formally commencing the most recent PM NAAQS review in April 1994, 
EPA held several workshops on key aspects of the Criteria Document and developed three 
successive drafts of all or portions of the document. The EPA also prepared two drafts of the 
Staff Paper. Throughout this process, the public had opportunity to express views at the public 
workshops, as well as public CASAC meetings on each of the Criteria Document and Staff Paper 
drafts. Overall, the scientific assessment phase of this review, including recommendations by 
CASAC and staff that the existing PM 10 NAAQS be revised, was completed two years and two 
months after the initial announcement. This is only one month less than it took to reach a 
comparable point in the previous review. 

While there is no “typical” time period for scientific review, similar time periods 
(two years and some months) were required for scientific assessment in the two previous PM 
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NAAQS reviews; additional external factors influenced the time period for promulgation of 
standards following the scientific assessment in the previous PM NAAQS review. It is important 
to emphasize that there is no prescribed or recommended time period for a review of the scientific 
literature regarding the NAAQS. There are many factors that can influence the time needed for 
scientific review that necessitate using more or less time than the two years and some months 
required for the two recent PM NAAQS reviews 

Question 18: 


How many times over what period of time did the CASAC panel meet to review 
and comment on the health effects of fine particles prior to EPA issuance of the proposed 
standards for PM 2 s ? 

Answer: 


Over a ten-month period, CASAC held a number of public meetings to review 
and comment on drafts of the air quality criteria document and staff paper, as described above. 
The focus of the earlier meetings was on the assessments of the available health effects 
information while the last two meetings focused on the basis for the staff s recommendations that 
fine particle standards be established. More specifically, draft versions of the PM Criteria 
Document were discussed at hearings on August 3-4, 1995 and December 14-15, 1995, and the 
health effects studies were one of the major discussion points during these hearings On 
February 29, 1996, revisions to four chapters of the Criteria Document were reviewed, but the 
health effects chapter (Chapter 12) was not included The hearings held on May 16-17, 1996 
were restricted to a discussion of the Staff Paper, the health effects of fine particles were an 
important component of the Staff Paper, but the findings were those derived from the Criteria 
Document so the health studies were not reviewed in detail. The health effects associated with 
exposure to PM were also the topic of discussion in the PM-Mortality workshop that was held in 
November 1994, and in a series of workshops held in January 1995. 

Question 19: 

Does CASAC consider research completed and published after the process of 
collecting relevant research begins? If so, is new research considered throughout the review 
process? If not, why not? 

Answer: 

New research that is published or accepted for publication in peer reviewed 
journals is considered throughout the development of the air quality criteria. Once CASAC has 
reached closure and the air quality Criteria Document is completed, the EPA Staff Paper is 
prepared on the basis of the findings in the criteria review; CASAC review and comment is also a 
component of the Staff Paper preparation. Since the 1970 amendments, EPA has taken the 
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position that NAAQS decisions are to be based on scientific studies that have been assessed in the 
air quality criteria review process; this position has been supported in judicial reviews and 
legislative amendments to the Act. Studies that are published or become available for review after 
CASAC closure on the Criteria Document are not used in EPA’s NAAQS decision, but will be 
included in the next criteria review process 

Question 20: 


Under EPA’s implementation plan, three years of PM-2.5 data will not be 
available by 1998 when States are required under the CAA to submit a list of PM-2.5 
nonattainment areas. How does EPA plan to carry out its mandate to designate nonattainment 
areas under the CAA when insufficient data are available? 

Answer: 


The first priority for the PM, , standard is to establish a comprehensive 
monitoring network to measure ambient concentrations across the country. The initial network, 
designed and deployed by EPA and the States, and funded by EPA, will consist of approximately 
1500 monitors. The monitors will be deployed nationwide between 1998 and 2000 primarily in 
high population areas. As indicated in the Presidential Directive, the EPA will designate all areas 
of the country as unclassifiable for PM, , by 1999 When an area has collected three years of 
PM, , data from its new monitoring network, redesignations to nonattainment will take place for 
those areas not attaining the new standards 

Question 21: 


Under EPA’s implementation plan, EPA can begin redesignating PM-2.5 areas to 
attainment or nonattainment in 2002. Section 1 07(d)(3) of the CAA sets the period for the 
redesignation process at less than one year. Therefore, the first areas redesignated nonattainment 
for PM-2.5 under the new standards would submit SIPs by 2005 and begin implementing 
approved plans by about 2006 If the new standards are by some process overturned and EPA is 
required to wait until at least 2001 to propose new standards for PM-2.5 —and assuming that 
sufficient PM-2.5 data is collected during that four year period— what is the earliest that EPA 
could designate new PM-2.5 nonattainment areas? Following designations, how long does it 
typically take for States to submit plans, for EPA to review and approve those plans and for 
States to begin implementing the plans? 

Answer: 


A review of the current PM,, NAAQS by CASAC will be conducted within five 
years to further investigate the causes and mechanisms of PM, , related health effects. This 
information will be incorporated into the next periodic review for PM, , as required by the Clean 
Air Act and will be assessed prior to the implementation of the current PM, , standard. By 2002, 
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the EPA wili have determined whether to revise or maintain the PM 2 5 standard. This 
determination is expected to be made before any areas have been designated under the current 
PM 2 5 standard. If the decision is made to retain the current PM 2 5 standards, the following 
implementation schedule applies: 

* Monitors in place in 1998-2000 

• High population/high risk areas designated nonattainment in 2002 (other areas 
designated 2003-2005) 

• States submit plans for high population/high risk areas in 2005 (plans for other 
areas submitted 2006-2008) 

♦ High population/high risk areas meet standards in 2007-2014 (other areas meet 
standards 2008-2017) 

If the implementation of the new PM 2 5 standards is delayed for any reason 
beyond the schedule, the consequences to public health could be very adverse. It is estimated that 
every year of delay of the new PM and ozone standards would result in up to approximately 
15,000 premature deaths, 75,000 cases of chronic bronchitis, 375,000 asthma attacks and, over 3 
million work days lost. 

In addition, the delay would result in numerous other adverse health effects. 

Such effects include reduced pulmonary function, cancer, other chronic respiratory diseases, 
infant mortality, increased susceptibility to respiratory infection, pulmonary inflammation, acute 
inflammation and respiratory cell damage and premature aging of the lungs. Finally, there are also 
many unquantified welfare effects including effects on vegetation, forests and other natural 
ecosystems, as well as materials damage, visibility impairment and other adverse welfare effects. 



727 


25 

EPA’S RESPONSES TO QUESTIONS FROM SENATOR LIEBERMAN 


Question 1: 

Will EPA consider approaching the issue of offsets for areas currently required to 
have offsets through a regional program with an emission budget cap, such as the one being 
discussed by EPA now? 


Answer: 

Yes EPA believes it is appropriate to extend the use of a regional offset system 
to ozone nonattainment areas which are not classified as “transitional,” since many of these areas 
also experience ambient ozone problems resulting from the transport of ozone precursors 
originating outside the areas where violations are being measured. This fall, EPA will be meeting 
with stakeholders to discuss how best to address offset requirements in areas which will be 
designated and classified as transitional nonattainment for the new 8-hour ozone standard, as well 
as in existing nonattainment areas for the 1 -hour ozone standard. EPA will then propose 
regulatory amendments to its NSR requirements in early 1988 and take final action by December 
1988 as indicated in the President’s directive of July 16, 1997 


Question 2: 

What will EPA do to ensure that the existing nonattainment areas be able to fully 
and adequately account for (including being given credit for) the effects of transport entering 
these areas from both regional and neighboring states with respect to the regulatory obligations in 
these existing nonattainment areas? 


Answer: 

President Clinton’s July 16, 1997 memorandum to the Administrator of EPA 

directed that: 

“1. Implementation of the air quality standards is to be carried out to maximize 
common sense, flexibility, and cost effectiveness and 

“2 Implementation shall ensure that the Nation continues its progress toward 
cleaner air by respecting the agreements already made by States, communities, 
and businesses to clean up the air, and by avoiding additional burdens with 
respect to the beneficial measures already underway in many areas 
Implementation also shall be structured to reward State and local governments 
that take early action to provide clean air to their residents; and to respond to the 
fact that pollution travels hun d reds of miles and crosses many State lin es. 
(Emphasis added). 



728 


26 

Attached to that memorandum was an Implementation Plan for the Revised Air 
Quality Standards which included a section on Regional Strategy. That section directed EPA to 
propose rules in September 1997 requiring States in the OTAG region that are significantly 
contributing to nonattainment or interfering with maintenance of attainment in downwind States 
to submit SIPs to reduce their interstate pollution. The EPA must issue the final rule by 
September 1998. If a State fails to respond to those requirements, EPA can sanction the State 
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Attachment 1 


Control Strategies Contained in Model Run 5 of the 
Ozone Transport Assessment Group 


UTILITY 

Mandated C.AA controls 

* Acid Rain Controls [Phase 1 & 2 for all boiler types] 

* RACT & NSR in nonattainment areas without waivers 


Additional controls 

* OTC NOx MOU (Phase II) 

* 85% reduction from 1990 rate or rate- 
stringent 


base of 0 15 lb/mmbtu for all units, whichever is less 


NON-UTILITY point s ources 

Mandated C.AA controls 

* RACT at major sources in nonattainment areas without waivers 

* 250 Ton PSD and NSPS (not modeled) 

* NSR in nonattainment areas without waivers (not modeled) . OTC 

« CTG & Non-CTG RACT at major sources in nonattainment areas & througho 

* New Source LAER & Offsets for nonattainment areas (not modeled) 

* "9% bv 99" ROP Measures (VOC or NOx) for serious and above areas 


Additional controls 

* NOx Controls based on cost per ton of reduction (< $1,000 per ton) 
- Primarily LNB technology 


NONRO AD mobile 

Mandated CAA controls 

* Fed Phase II Small Eng Stds 

* Fed Marine Engine Stds 
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* Fed HDV (>=50 hp) Stds-Ph. 1 

* Fed RFG II (Statutory and opt in areas) 

*9.0 RVP maximum elsewhere in OTAG 

* "9% by 99" ROP Measures (VOC or NOx) for serious and above areas 
Additional Controls 

* Fed Locomotive Standards (including rebuilds) 

* HD Engine 4gm Standard 


HIGHWAY MOBILE 


Mandated CAA controls 

* Tier l light-duty and heavy-duty Stds 

* Federal reformulated gas (RFG II) (Statutory and opt in areas) 

* High Enhanced I/M (Serious and above areas) 

* Low Enhanced I/M for rest of OTR 

* Basic I/M (Mandated areas) 

* Clean Fuel Fleets (Mandated areas) 

* 9.0 RVP maximum elsewhere in OTAG 

* On board vapor recovery 

Additional Controls 


* National LEV 

* Heavy Duty Vehicle 2 gm std 

* Federal Test Procedure (FTP) revisions 

* "9% by 99" ROP Measures (If substitute for VOC) in serious and above areas 
OTHER AREA SOURCE CONTROLS 

Mandated CAA controls 

* Two Phases of Consumer & Commercial Products & one Phase of Architectural Coatings 

* Stage 1 & 2 Petroleum Distribution Controls-NAAs 

* Autobody, Degreasing & Dry Cleaning Controls in NAAs 

* "9% by 99" ROP Measures (VOC or NOx) (Serious and above areas) 


o 



